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•£tJ"&&DNA. 



aindlll 

toil ?,tl 

j : i 



A. 

=frrs t>©-C&*§*#« 1 ffi«©£j«D N A. 



Sill SphI Xbtl Sail tpnt Hal 
-J 1 I I I I 



(a ill 

I 

l.S kb 



im#m4] -&&DNA]&rtE^m©Ejaj#^i-e*£ io 
a. 

n*E3*j*:rr* *>©•?*>*»#« 1 e«©^dn 
a. 

CK*JS6] 8:3fc®lfeV>l,5fB«©£j£DNA£^ 
=Tf S:/5X5 P. 
[«:RE7] ll#^6i2«©:/7XSFTJ!5JI«5ftS 

imims] a*«i^x->x 'j 5^7 • a u (e, co 20 

11). /!fK --tJ-^X (B. subtllls) 
ii&tt/WWX • ^Hf*. (B. b r e v 1 s) 
83&S7fE«©»£<&. 
[S!#^9] B#«7$fctt8SB«©«*«&&Jgift* 

>©SOgft. 
[£<$©&M0&&91] 
[0 00 1] 

[g^±©fiJffl»R] *5BWI4t hJfilfiiT^S > (H 50 
SA) £3-F'r*»e : F-£-&tr&j£DNA. •afifcDN 

[0002] 

[«£*©&«] ffiSSADNAS«©3i^lc«toT, *H 

*©§H»^&tt£«&£4&£«#t-*JI<!:K:«fc 

©»€Tli. mRNASPifiLT. 2»K^BftllC«toT 40 
f£SJ c D N A# & £ D- ~ £ fc,fc o T# 

etrtv**. thJiafS7;^5>ic^^Tfe. wAtfft 

MSB 58-56684 c D N ACKSS^SI^Sn 

[0003] seH&n-H-rsffl&f-tt-ecssH© 

73>'&E?iJ£175>'Kfc:3#DNA©3JSga>efc 
73 Smzftfct Lt> 1 :3T!l*feU. 



[0 0 0 4] ^T, iflE©*)*-CPJSiStlfe.cDNA 

*^&5S£^«iS^^£ftic:m>T*jB ansae 

feT*«>«^«llC*^«>55S»C»jift:t>©Ttt*H. 
[0 0 0 5] »ef-&»SS-li:*fcli3IS&»» 

jsiki- s c t ic«fc o i:«e?-©38^(^s?»awc 

±S$U<, #K:3-FTSgeR©N;fc«ttiE©&« 
ici|i-©flai®»$mtf#^S£ia«S£Uv>. L*> 

cDNAC*V»T«3te?t>fc#*rr-5ftOIE 
[0006] 

t ic<£ o tx^mic^jc^-t s&s&ir swag 

±0%¥«k<8SiT*DNAEfl£®ofcfe©T<6ai: 

nrvi5c:t«»M*ns. #56g>i©BW«, cdnas 

fflViTi!5^SS^ft3fe©Se«&ll«*'Kir*.&tt± 
&fc££i*-L»5£a©;f:3££££&EU 

fcae??sgi. seH*«£fT»5&ft©ftffi&s«-r 

[0 0 0 7] 

[«g&^ftT?)fc«>©¥a] #5ESH#S«, 

mvir&zt ha*©sa«r»5t KihfS7;^3> 

$^HS^©IIS*«JT?*^a41Sifcfe^TJ:0a$W 
fchJiifl!7JV:75>©7S/KE?U 
£a-F-r*DNAE5tJ£, 
(D7S /86E?iJS^fcS-&»^. 

®ewse®©N5sa?£n-F-rs®«fc*-©^rffl& 
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5. 

iCOHT^fcUfca^fSfrb. fc^-&j£LfcDNA©:* 

k «k o s « © t h jb » 7 5 > s £ g r * n t *« T 

[0 0 0 8] «T, cDNA&J8V>T*Hg (E. co 
11). temK (B. subtills) $<D$t£«>T 
khAtt7^73>«£j£-r«^att. 4^BBB3 5 8-5 

6 6 84. #HBB5 8- 1 5 0 5 1 7. ftWBB6 1-2 

7 5 2 2 9. 4$PB?S6 2 — 2 1 5 3 9 3&£K:|gjftSn 
TV>5. L-frUCh&fiMMW* (3H» ©SiR©sfc 

ffi©«svicDNA©j$r>tttt©i»tc, -eroses®*, ft 

fc^WTOfc FAIHT^S >£ltg©?fcgMfciiJ|] 
11. *f89lllC«fc-3T«J«>Tl>JtB£fco£. *&. ftiPS 
6 2-2 9 9 8 5 JCtt^©75yKE^e.lS«l$n 
•5DNAE?lJ-»a<W^SnTV>5*l, #3£W©73/ 
KE5««»M®6 2-2 9 9 8 5 fcWjS3nTl»*73 

;mmtxt&< ©«&j&#&*. 

[0 0 0 9] *XH#&lttCift£tt£SLfc3 P>fctt 
BUT. t hJtn!7^5 VSa-H-fSDNASr^lf 

[0 0 10] fc45. *U J5?f V*^H©-&jSfctthU 
IXfJHS (Nu c. Acid. Res. JJD, 6 5 5 
3 (1 9 8 2) ) ■*>. *:X*75^ hS(Tetra 
hedron Letters 2_2, 1 8 5 9 (1 9 8 

i) ) «o#tttf-rc£i»B3nT*Q. tr^rno^rtt 

[0 0 11] iS*P, ^Jfcfc&gfc*^*? 1 !^ 
[0 0 12] *CC©*JftDNAt*£C«AL, * 

[0013] *ftnc&»Tjafr>&n«7?;i3 

fflSnSpSClO.1, pBR3 22, pUC19, p 
UC18, pHSG2 9 8, pHSG2 99, pHSG 
3 9 8, pHSG3 9 9^£/B^ft««fcV>. 

[0 0 14] SfcttVaeSSfcTStteCtt. pUB 
110, pC19 4. pE 1 9'4«*fflV»n««fcV5. 

[0 0 15] /X^JWX • 7l'\i7>*fe^£?Z>i&&\t. 
PHY500, pNU200 (Proc. Natl. A 
cad. S c i. USA, 8_6, 3 5 8 9 (1 9 8 
9) ) «*fflt»n«*t». fc^-SA,, HDSILift'** 



[0 0 16] 5fcK:, £©<fc5»£LT#fciia3-&A.DNA 

*t. ^1*ft©;&ft£fflV>T<fe.fcV>. *&-t©ftS©:£«j£ 
"J-*©T»*««, C©7 r D-fe7.Ka«fflV^n«.£4T© 

[0 0 17] iga&asiSfc&aiiE. ft*MU 
a#5Rrra*>e.i ooisraggT.fcv>. 

[0 0 18] *E£®I©mO±tf*tett, 

< m». ^nsH p l c**icj:-3 T«itrn»ikt». 

[0 0 19] filT, ^Xn^ftKliettoTJIficmzR 
UTS. 
[0 0 2 0] 

bbkmi] 

30 hMg7;u?3 ymtt-comm 

afe?©aer 

IttEOdrtDNAtaft. *»W*e.©SfflUTVi.5« 
MfeTli£*^?fl&n«DNA«HJtfc7 0&£gg 
TS>*. t hJMRT/I^SViiB 8 5 73>/KT»-5© 
Tl 7 5 5}fi8©ae^#'>fc<£fc&BT'&D, 4>fc 

< 1 1> 2 5 *sftc#M bTfta-r«£s#&«. 

2*f^UT79X3Fi:lft&&thM#>fc«©-e» * 

©2«©DNA£-&j£-fS&S#**. S&^5^S H 
IC*&*&^l9£T:gSE*J©«K>M>gS©T»3lfc 

S©Ttt&<. 80gS©^IC»ttT7 5^>h© 

[0 0 2 1] BU:©ill«fefrtt>tC. 

©k bJtam7Jl-^3>©7S/KE5!IS:aMk$^^. 

[0 0 22] V*&gl£m®mL&Wi < . ) 
50 ®N*^©fcS^<jE<tcS£^l»3Tm-©ffilJE83iig5 
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5 

m?&ts. 2 ^«jgsisie.&vi«k o let*. 
©^seTtuffl s tix ^ s s ^ s -a ^< ffl ^ 

5 (FEB S LETTERS .58.. 134, (19 
75), Nucleic Acids Researc 
h 9, 6 1 0 3, (1981), Proc. Nat 
1. Acad. Scl. USA, 7_9_, 7 1, (19 8 
2) , J. Biol. C h em. 2 6 1 , 6 7 4 7, 
(1 9 8 6)). 

co o 2 3] -«t\zDK Ammmz&ib 

ZHifiT 5 J K©E5»l£:R«>*<fc 0 "bfiStt^S5V> fc# 
A&tiact, ffl^snTV>s¥^* 1 «rb^c:i«D2o 

«fc<, mRNA.J:9feSL&cDNA©ffigE5y*ft 

frb^XK. W6. Nu c 1 e i c Acids Re 
search jK 6 1 0 3 (1 9 8 1) Rtf P r o 
c. Natl. Acad. Scl. USA, 7_9, 7 



4) #H¥4-211375 

6 

1. (1 9 8 2) 

[0 0 2 4] L*>U ±>E<0 2-p©XSRlC7SSnfccD 
N AA^Sit$ns75 /KE?iJli'b 2 *ffi©*l>aj&** 
Tfcfc^l:3teJ3&J«©im«*^KofcmRNA*» 
^Sil&t)® (Nu.c 1 e 1 c Ac ids Res 
earch 9.. 6 1 0 3 (1 9 8 1) ) , <b5 lott 
j£A©BfK*>&&o&mRNA*>6gJtL-fct>© (P r 
oc. Na t 1. Acad. Scl. USA, 7 9 , 
7 1, (1 982) ) T&S. 
JO [0 0 2 5] #5£i9m&tt!gffie£5**Tj£A©E*l£ 

mmn^ DNAE?j©s«j©«»s^ufc. 

[0 0 2 6] *©«ffiEfl£3>li3.-*©S5&*liilft 

r*v>&. g»wic»3£Lfcae^©jesE?!isHiics 

Lfc. 

[0 0 2 7] c©ta:fru&«e^"c©3H>©ffiffla^ 

[00 28] 

[SI] 
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TTT-Phf 1(0. 11%) 
TAT-Tyr 0(0.00fc) 
TTCPb«30(3. 13X1 

TTA-Un 0(0.009$) 
TU.*- 0(0.00*) 
TTCL.o 0(0.00*) 
T»G^*»_0(O..00X) 
CTT-U. 3C0.51K) 
CAT-Ult 0(0. OQX) 
CtC-U«i 1 (0.I79O 
OMIt»(l.«lfl 
CTA-Wi 3(0. SIX) 
CU-CU KO.HK) 
CT6-l»5<(9.»tt) 
CftCCUlflta.gSK) 
ATT-IW 0(0.C05tf) 
AJT-A.. O(O.OOK) 
ATC-M. 

AAC-A»I7(2.91X) 

m.nro<o7ooH) * 

ATG-H.t fiM.MWl 
AlC-Ln 2(0. 34S) 

i CAT-A*p 1(0.17*) 

I «C-Vil 1(0. 11%) 

gaa-si.st^j^ 

• CTC-Vallfln,?^) 
! GA6-CI. 4(0.68*) 

[0 0 2 9] T»ft»L&«#tt, *»*T*ftfc5» 

3*, _2 , 1 5 4 1 (1 9 8 3) ) e -bi2CD<t^tc:«tA. 



7CT.S«rl5(2.S6«) 
TCT-Cta 0<O. 00*) 
TCC3T 8(1.37*) 
TCC-e r ,35C5.98*) 
TCl-Sir 1(0.17*) 
TCI**** 0(0.00*) 
TCfi-S.r 0(0.00*) 

CCT.Pro 0(0.00*) 
CCC-Pro 0(0.00*) 

ccc-ir.ion.Ti^ ; 

CCl-Pro 1(0. US) 
CCA.Ari 1<0.1?*> 
CCC-rro23(3,93H^ 
CCC-Ara 0(0. OCX) 

ACT S.r O(D.OOX) 
KC-Thr2H3.39*l 
KC-S«r 0(0.00*) 
ICA-Tbr 0(0. COX) 
ICl-ftrc 0(0.00*) 
ICCThr 0(0.00*) 
AGG-Ari 0(0. 00*) 

<GT-G1> 9fl.8J%M 
CCC-AI. 0(0.00*) 

wc-6i.» acn.5f«v 

BC.-'lI 

CGA-Clr O(C.OOX) 
GGG-G1,. 0(0. 00*) 

[0 0 3 0] 
«2] 
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7TT-Pb.2K3.58H) 
1aT-T>Tl2<2.05H>. 

TTcph.ion.nxi 

TTI-L« a lO(].7lM) 
TAA-*« 1CO.I7K) 
ITC-laol2(2.05K) 
IaC-w 0(0.00563 
CTT-L.gl8(3;0796) 
CU-IU1K1.88K) 
CTC-L« 5 (0.8556) 

CTA-Ui 4(0.6896) 
CAA-6liJ0(l.TlK) 

CTCL«1g«.l»Sif) 
ClCCUKKl.Tltf] 

* att- iu 3 (0. six) 

. AftT-As«10U.7L56) 

MCI., T<1.1«X) 
ATA-IW 1 (0.1796) 

' ATC-tf t BO. 02961 
AA6Um19 (3.2456) 

«*T.A« P 25 (4.2796) 
6TC-f«l 7(1.1996) 

• CACAiollCl.fiflft ) 

6AA-Cl u 37<fi Stfrn 
6T6-ftll6(2 , 73ft ) 
GA6-CU24<4.1096) 

[0 0 3 1] ST* HllC^L&EJOfciS^T, SSJlC 

*<bAAGc?T(OHindi 1 immm&^mmo 

ttt^tlTV^Fok I £0 2(D<fc5K*ALT«JD 

[0 0 3 2] Fok n*^8g&ffitf>9&g/l 3&8 
<±*!«/T««D 3' ffid£i2J£r-r£<BT, Sg8g&&£ 
0 2 0*5^75/^^5' lcBSLTS<21i:IC 

olztez. lztcLC<Dlttb\z\*. lfi?tfl)FokiB 

[0 0 3 3] ae7±#O|RftlC^0^fHIB»3R«H i 
nd I I I, Kpnl, Sail, PstI, Xba 
I. SphI, BamHItlL £ *!&©»*•?©« 

[0 0 3 4] DNAOfe»6a 
hb^DNAE^J (01) *m4<D£v\zy7tf*> 



"Mir ffH.MXI 

TCA-Ser 6(1. 0fH> 
T6A-»»» 0(0.0036) 
TCG-Sar 2(0.34)6) 
TGG-Tro tcn.ny) 
CCT-P«10U.71H> 

CCC-Pr« 6(1,0296) 
CCC-lr, Iffl-llk) 
CCA-Pxo 7(1.1936) 
CGA-An 2(0.34X1 
CCC-Pro Ifn.lim 
C«-Ari 2(0. 34K) 

flCT-Ttr Tfl.JQVI 

AGT-S«r $(l~Q~2%) 
ACC-Thr Tfl.lMO 

ICC*S«r 2(0.3436) 
ACA-Tkrl2(2.0536) 
A6i-Ar|23(2.22H) 
ACG-Tlir 2(0. 3496) 
AGCAj-i 4(0.68H) 

CCT-61, 2(0.34*) 
SCC-U. 14(2.39%) 
CGC-CIt HB.S1V1 . 
GCft-il«17(2.90^ ^ 
GGA-Gly 6(1.0296) 
CCC-AU 2(0.31X1 
CCC-6ly HO. 1756) 

HC#6IU App 1 i e d Blosystemstt 
O D N A l^T#* <0 7 5 > h COM® 

hj£ (Tetrahedron Lett 
ers 2_2_, 1 8 5 9 ( 1 9 8 1) ) \Z& 0**1* 
*V&J5fcLfc. 

too35] &&?<omm 

-&J5SLfcDNAC02 6 0 nm(£8bfcg£»]£bT»&£ 
40 ftjgL&ftfc, l BoakfpTttl 0 0 hTa^UfcflJ^ 
fc. 03, 4«C«Ufc«HII*T80©^nyjrfcto 

swm-s&ss*, *ne>*puc i 8 fcu<ttpuc 

NAE^J^yrt^yft (Science, 214 , 1 
2 0 5 (1 9 8 1)) fcJ;oT^fc<fct>20fc*>fco 

frftlygtpUCI 8£fcttpUC 1 9iftl /zg£ffl 
50 ^T5-f y— : >3>ftfxV^ ^0^? 1, 2, 3 <h^D 
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y>?4, st. 7ny?6, 7, 8 1 sHE-n-enans u 

fcW^Oy^SpUC 1 8$fcttpUC 1 9»C^n 

UC1 9*51 *tg£JBV>T7f y-v3>£frt-\ ±7 
Oyi?i&tSLttBtt<Dm&¥£'£ts77XS. HpHS 
ASfclgbfc (03) . 
[0036] 

ft££-f. &fcJI©£&DNAtfcia£ffr£L,fc:/57 > 
5b'pHSAR^7XSHpT13s (N c o) 
< J . B 1 o c h e m. , 1 0 4 , 3 0 (1 9 8 8)) 
£^£06 IC^-f «fc O \Z%M7=> X 5 Hp SDHSA4 
Sft&Lfc. ft*3. 75X5 HpT 1 3 s (Nco) 

MAJ 1 2447 (FERM P-1 0 7 5 7) *>& 

[0 0 3 7] iO^Say^XS HpSDHSA4CDPfi 20 
©£ffflttETF©at>T&5. 8P%, pHSASFok I 
tBamHiTWBfU (-&j£khjfiL» 
7;i^5^S&F©*8&#S:£tI*n. 8kb0r>« & 
WHf S. — p T 1 3 s (Nco) *C 1 a I tB 
amHItMU **V^(DWMr (t rp^Qt-? 
- *-S*-*-, 7>Kv'U>lfiteae : Ffc^tfj|!?j 
2. 6 k biff*) feiSSr*. i©^t;0 5IC^Ufc 
i»J5EDNAi<£:T4 U*— tfT5-fy— >a >LTp S 
DHSA4&SI&L&. 

[0 0 3 8] rO±5tCl/T#6n&7 , 77.5 HpSD 30 

HSA4B, trp^Dt-i' tf^L— ^-©fHW 

T. Me tSSKSJ»l!HSA*<iaaai(eb«:SeS» 

Tt r pA*-5*-*-&ffiA.TV>.&. 
[0 0 3 9] Jfcfc;: ©58877X5 Hp SDHSA4T 

B 1 0 ltt&SmiEifcU f@e»»HB 101/pS 
DHSA4£#&. £©«c£$Mlo-X, 
KHsPO*. NH.C1, MgSO., CaCli, \L9 
5 > B 1 S^tf igifiTlgai Life. JggM#l& 4 l^ra-Cf 40 
>H-JV7* ■JJPKK.kSSfiSISriW*, StS&iKn 51$ 

[0 0 4 0] 2 OmM Tris-HCl 3 

OmM NaCl 0. 5M EDTAA^77-lC!B 
»U 0. 2 5mg/m 1 Ul/9 1 -AT0'C 1 I^HffiS 
fiWifcfcftbfc. laaSrfijiSttS. 2 OmM T 
rls-HCl 30mMNaCl 0. 5M EDT 
AM-/77-lCTtti^ HtfiSftU l OmM EDT 

[0 0 4 1] 07 (A) SHB10 1. HBlOl/p SO 
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S D H S A 4 <D±m#W&Mtmi&Wft& S D S # 'J 7 
i"J;V75 H«£Ufc8jL&0T<&*. 0*©1, 2, 
3, M©B8^tt«T©ai9T&5. 
[0 0 4 2] 1. HB10l£M#gB 

2. HB1 0 1/pSDHSAEl 2£g#g£ 

3. HB 1 0 1/pSDHS AE 1 2ffl&Mft 
M. iH-mi-Jj- 

HB 1 0 l/pSDHSA4©Bftga»Ctt, fc£©H 
B 1 0 1 KttJl&ttfc^SH^Stoe 7K©A>H#ffi«> 

©SB at$g&£: LTfeS UTV>* H t***>a>o &. 
10 0 4 3] 0 7 (A) tmm<0W.fS.ft9l& (SBStt 
1/3 0) , ftHSAft#T£xX^>7n«/-=M' >V 
£frfc5i07 (B) ®.J:5fc/t*->fcfcD> SSfttt 

£j$tfcgatttfik Mfa«7;v75 ^intttEfST*;: 

[0 0 4 4] Se&6MSK^7-^>-pplSfl:b. y 
f*XWh-MMT (final 0. 1 M) 1 

0 0 < C2#&31& ffifflHPLCTStlga^ffigL 

©75yKEWSW^&tC5, 08©«fc5IC, Bl^fc 

1 6 75>'SSS©^T^-aUfc. ft:*. l^0«t». O 
b s e r v e d ttSIBKiURtsn&EJiJS:. P r e d 1 

c t e dBTOifcEft***!?***-*-. 

[0 0 4 5] SktOZLtfrZ, *BSfcfel.iTN*«|fc 
M e t SSrottflnLfcJBTfc Hjtatt7JP75 

[0 0 4 6] «*R|g«M*HB 1 0 1/p SDH S A 4 
(A J 1 2 4 9 8) tt, IIHfelljKfiS*ftXI!IW5SWfc 
5KS*VTV>5 (FERM P- 1 1 2 08). 
[0 04 7] ®n&6Mir7-i?>rHliS{t& ims? 

f*xw h-^si/i oann^Ti o o"C2#Tji 

7uSfrV>, »fflHPLCJC«t-3T^abfci:C5*«* 
l:±5k Hjfilfii7J^3>©^Sttl 5~2 0mg/ 
L/O. DTftofc. 4$ffiBS6 1-275229 fctt, 
*!§®lC:j3tt£&iS±j£S5~l Omg/L/O. D# 
SB«S*lTV>*. *5g?llC«kS^(Sfitt. C©£fl5£js£ 
fi* 2 f&^±±0?.>b©T*«>. 

[0048] 

[S^fiSWl 3 ) 

[t hjUHrJI^S >©ttmSIC*lt?.»a5*S] 
*339!*&tt. *?«;£B©^*-i:LT£ffiSns 
PUB110 (J. Bacterid. 1 34 , 3 1 
8 (1 9 7 8)) i;*:fi§S©'S5>*-pBR3 2 7 (G 
ene 2, 287 (1 980) ) iSEc oR Ifflti 

ra«su *»stttmB©ia53rcffiHpmfc->* h* 

^^-pBU4 3 7 Umt, PBU4 3 7 1 

tt. *B§STtt7>t:->u>iitt, ttmsTttyj^-v-f 

-»BH4SR41-«. (09) . 
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[0 0 4 9] tt*B0a-73 5-iMfic*aniyEfl!> 

0. 4kbcDffi«lC#ffiUT^D, «i3-lact 
am a s e Hp TUB 2 5 

6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6)) Tte, Z.<om 
«^0. 4kb Hindi I lmfttLTmZtlZ* 

[0050] 0101a, a-7zi7-v<Dftmz>&mr 

(A 1 a 3 3) tffi073/«EH*tfDNAEWft3R i0 

WAo*tttBe«eT©N5iaa©ii[«fc, 75 /sse 

EW*3-FT*£jfcDNATa»T*&.fcV». $JSr& 
ftiE«E)75/«EJU*6#A6n*DNAE5Uftt)tlC 
RliBftffllSBSeBtt^lftSU&tul^, Hap I I gMfc 
©Bft, Al a 3 0fc3-Ff *EWftGCT*i&GC 

cfciiifc'r*^tic±oTPt— ono t imofimx? 20 

[0 0 5 1] 01 10«k5fc£jSiDNAftAp 

plied Biosyst exnsttB©DNA6jaHI 
ftfliUTfPBU *l:01 2 0«fc3teLT«Ufl#»'*£ 
^PASEC 1 pASEClte, Zltlft 

No t I tSma ITftKfU ffiS©Bttae^®3 f 

Lt^t, 5 ' 5fc*g;&tN otl cohesiv 

eT3' **}9«l||IH»*Efc*5±53!t^*DNAT* 

[0 0 5 2] HSA^7X$ 
S^Bl 3fc«-TJ:d&2*0-&j«DNAftfP»b&. 
Z<D 2 OO^JSDN A tSOSf! 1 Tffitg LAc££/£b h 
Jtoffl7;V^>Ifif HpHSA (03 

*H) RZfJvXS. FpUC 1 9 tj^S, y^X^ Hp 
UC3 3HSAft*»gLfc (01 3) «. 

[0 0 5 3] M^XSI«pUC3 3HSA©«S© 
BlIltaTKSeT. 40 

[0 0 5 4] fiO^ pHSAftFok I tBamH I T 

?0*tt#**tM. 8kb»fM-) ftlSfiT*, 
pUC19$BamHItHIndI I I TMttii 
<o £ft££01 3+ICi*Lfc2#0£j&DNA£ftT 
4U#-"tfTaiBU Btt<D^5X5 HpUC3 3HS 
AftUMUfc. 

[0 0 5 5] ST^lC^** HpUC 3 3HSAftfH 
(BS^BamH I T^SLfc^lC^^y^fflSIL, *^ 
TNo t I t*it5Jltl:^TS6hfcl. 8kb 50 



ft&B¥4-2 113 7 5 

©KHrt, ^7X5 Hp ASEC 1 ftNo t I , Sma 
I?SiIbTffc7. 5kbOifr«T4Uifr-'Kft 

**fc H ifiltg 7 JI^S Hp AMY 3 3HS 

A4T&* (014) o 

[0 0 5 6] ttgafcj:^ t hskmjjvzr^ ><D#m 

£*«tt&tf#AfcA?Lft*tt¥«l A 5 1 0* 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) *±»0^7X5 FpAMY3 3HSA4T^D 
hr/?XM*fcJ:D#B«feU iS£MlA5 10 
/PAMY3 3HSA4*»fc. 

[0 0 5 7] £©±3fcLT#fc»HteiM*lA5 1 0 
/pAMY3 3HSA4tn>hD-;VtLT^7X5 

hpbu4 3 7 iz&rz>m%&tmi as i o/ p b 

U4 3 7 1 £0W#ftMJ:/h>\ SSX^X, NaC 

4, i6, 1 8mm-?m%m*v>7v>ifis. 

HSlulfoi H&tf 5 E:M n >lcx# 

/^D*;f^f >^ftfTfco£i:C:^ 015(C^t*ct5 

jWMJSftfc. fc*5, H0* fcfcUTS tandard 
s te, SI GMAOE ssentialgloblln 
free HUMAN AlbuminWfc. B 
r o t h©tt«'fctt, ML H+Ol. 

2, 4, SOfifilCltl A5 1 0/pAMY3 3HSA 
4** 3, 6<0tt«KI*l A5 1 0/pBU43 7 .lft 

[0 0 5 8] A5 1 0/pAMY 3 3 H S 

A4 (AJ 1 2 4 9 3) 1 1 A5 1 0/pBU4 3 7 1 

(A J 1 2 4 9 2) B, . X|gSWKIS^«bX^WIEm^ 
WKStlTVaft. *©W|»*4» 1A510/PAM 
Y33HSA4WERMP-1 1 20 7T, 1A51 
0/pBU4371#FERM P-11206T& 

*. 

[0 0 5 9] 

[ftltM4] 

ttftfrsfc. thHlifll7;^S>075yaE?«i» 

Tt30fflS*«*S (FEB S LETTERS 5_8, 
1 3 4, (1975) , Nucleic Acids 
Research _9 ( 6 1 0 3, (1 9 8 1), Pr 
oc. Natl. Acad. Sci. USA, 7_9, 7 
1, (1 9 8 2) , J. Biol. Chem. 2 6 1 , 
6 7 4 7, (1 9 8 6)). 

[0 0 6 0] *5BW*&tt. HRKDNACMWU*** 
5***7 S yK©E5!lft*865± 0 fe«Jilt3»t3B^t* 
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s / KiB?»j LfcXKicffi^s nr i> * 7 =• j ke 

M3»J*fe««ltt#KV»tTO»L, J. Biol. Che 
m. 2 6 1, 6 7 4 7, (1 9 8 6) fc*ft3tlfc73 

coo6i] 3>¥zL-#&m^T7$;mim*t>JSi 




[0 0 6 2] *©«tfEW*3>Ka-*©B*tti!fc 

Ririfc. S^Wtcft5ttfcaG^co«SE^j$0i 6tr 

[0 0 6 3] £<Di&ft-Lfcfi£^T<Z>ri F>«M6J8»& 

[0 0 64] 
[S3] 

001) 




CA G»GlnlB( 3. CGG-Ari 
nMiS JI .COT AGT-S«r 
AAt-Asnl7( AGC-Ser 



CGA-Arf I 
0 

AGA-An 0 
AGG-Ari 0( 

QT-Gly "* 



.001 
.001, 
.001 
.001 
.OOJt) 




001) AAG-Lys 2 
li7£|:. CAT-AiP.l 

a!7Ax' 

11 GAG-Gln 

[0 0 6 5] T**KLfc«5M;J:. *B«T*«te*S 75yREM©fetfcLfcXlRothJliifll7*^5 
¥.2, 1 5 4 1 (1 9 8 3) ) . ±EO±5fcBtA 



>S:3-HT^X^V>8S^(DDNABa5 ? «lCOV^T^i; 

[00 66] 
»4] 



ooi 




TGir**» fit TOOl) 
-Art It 



AGT-Scr 6t 
AGC-Ser 2( 
AGA-Arcl3( 
AGG-Art 4 



G&A-Cly 
GGG-Gly ) 



[0 0 6 7] ST* 01 6fc3RL&E8llC*<r>T* 
l:*5AAGCTT(0HindI I Ittttttfi&^fftft 

aMfti*s«ltlTVi*Fok I £0 2©«k3(;:$ALT« 

d at* 5 cut. 

[0 0 6 8] Fo k I »SgSS?fiCD9 4gS/l 3^S 
^O^l^S/KE^JOS' tcB»LTS<di:lc 

[0 0 6 9] ae^±#<0*«fc«lriSttlBB»»4H i 
ndlll, Kpnl, Sail, PstI, Xba 50 



I, SphI, BamHltl/L^ft60i*TC«l 
8r£J«l0£0 1 7 tC^Ufco 

[0 0 7 0] DNAOft»&ja 
SlhUfcDNAE?iJ (01 6) £01 8©<k3lC7^^ 
*>MciMWL» Applied Biosystem 
sttODNA-&J*«6fflV>Tft*CD75^>h©H« 
£*X*75 ^ hS (Tetrahedron Le 
tters J2JL, 1 8 5 9 (1 9 8 1) ). tiD* 

[0071] m&rvm* 

£j£LfcDNA(E>2 6 0 nm(OK3ta$ai^LTaS$ 

fco ^l 7, l 8tc^UfcSIPgBSlT8ooo^ny^(r 
felt, ft:/ny*s*jfcT*#Wfr©WR*7=-/U 
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uc l 9fc£n->fcb;fc. ^n-wtLfc&^n^ 

ODNAE?J^vrt*yS (Science, 2 1 
4., 1 2 0 5 (1 9 8 1)) fc±-3Til>fc<£t>2!Hlfc 

fc&Brfriftl tfgtpUC 1 8£fcttpUC,l 9*51 /i 
g^ffl^T^-fy-V3>^rfTV^ ^a^?l, 2, 3 
WPyJ4, ?Py>6, 7, 8££*tV?n 

itll/fctlll^DyfSpUCl 8£fcl;tpUCl 9 J0 
ici'D-Xfcl/fc. ««lc3acD*lB»yny^fti /x 
gtpUC 1 9 #51 /igfcHtvc5*fY-5'3>fcfT 

HpHSAE2$«Sl& (HI 7) . 
[0 0 7 2] 

m-eozm (i) ] 

«ffl©*ttt'&lS«lftfflViTH5fcjiR"rj;5ft:'&jfiDN 

5h*pHSAE2S^7^5HpT13s (Nco) 
(J. Biochem. , 1 0 4 , 3 0 (1 9 8 8)) 
t*6Hl 9fcjRf ^\Z^mrf^7s^ FpSDHSA 
E 1 2fpjjtLfc, ft*, ^7X5 FpTl 3 s (Nc 
o) tt, I*tt*R|^*X!IHWWfc«KSnTV^ 
«8&ttA J 1 244 7 (FERMP- 1 0 7 5 7) ^ 

[0 0 7 3] £0^:^X5 FpSDHS AE 1 2(0 
■«©B«ltt«T©SD'C**. BP'S* pHSAE2£ 
FokltBamHITMU &fc*#fc»rtf- (6ft 50 

thm*7*^5>ae?©*«»ft*trt9i. 8kb 

WW £IHSiT£c pT13s (Nco) SCI 

a I tBamHITffllBU (trp^ 

€r^tr*52. 6kbSrfr) zvmmtms 

UTpSDHSAEl 2««(EU&. 
[0 0 7 4] C<D£?\ZLT&t>nrz7 : yX^ KpSD 
HSAE12I4, trp^D^ ^—05 

«fiT« Me tsscdQRaiHSAjmttatiu&aa ^ 

[0 0 7 5] WZCVftm^yX^ FpSDHSAE 1 
2 TS^i < ffl^ 6n**ft^K5? AJSfet«^T*» 
IHB10 ltte&»KSSIU'»)nElMf|cHBl 0 1/ 
pSDHSAEl 2*fS&. HCM**y;io-X, B# 
X**, KH2PO4, NHiC 1, MgSO<, CaC 1 

»1 5Wra**U&iJ15. ■#«KWS3*»**LT^ 50 



ft§l¥4-2 113 7 5 

[0 0 7 6] ifS, 2 0mM Trls-HCl 3 
OmM NaCl 0. 5M ED'TA;ty77-l:» 
St, 0. 2 5mg/ml U V^-AT0t 1 BBflM 
»MM»Ufc. fftt&ftaattfe 2 OmM T 
rls-HCl 30mMNaCl 0. 5M EDT 
AAy77-fcTft^ HlXaSttU 1 OmM EDT 

[0 0 7 7] 0 7 (A) ttHBlOl, HBlOl/p 

SDHSAE 1 2o£®#ge&tfffi*a®#£SDs# 

2, 3, M©P»ttKT©aDT»*. 
[0 0 7 8] 

1. HB1 0 1±M#36 

2. HB10 1/pSDHSAE124IftSe 

3. HB10 1/pSDHSAE12ifii» 

HB1 0 1/pSDHSAE 1 2 CD It #11 £ fcfj, i&£ 

cohb 1 0 1 fci*jish^5HPa*&6 7k<da>f#* 

t97;i/^^>CD»Tfi^6 7 KTS0> TJE**l3fc» 

[0079] 07 (A) tmm<om§a.frWi®i oast* 

1/3 0) , aHSAa#WiW>?Dyf^f>y 
^frft-5t0 7 (B) ©J;5fe/ti'->fcfcD, IKttK- 
ftrtLfcaeiittt HifiLffil7;i/y^>St#:i:S>BT'2>c: 

[0 0 8 0] «tt*6Ma[»if7=.y>TRl»fl2U v 
h — JV&tinXT (f I n a 1 0. 1 M) 1 

0 0t2»ffl««* i£«HPLCTSg&£a&ra»l, 

073yaeJO*>l'<&fcC«, H8©J;5fc, PS'**: 

1 673/«ai©4T«HSWt. 1*30** O 
b s e r v e d te^lKKfigl£nfcge#l£> Predi 
c t e dttTffiLfcEJOfttn-enji^r. 

[0 0 8 1] flUOZlfcjfeS, *B§lIlCfcV>TN;fcSt;: 
Me t«»©^Ufc»TthihJ»7^5>*«Ht* 

zl l&vztz z. ttmrnztitz* 

[0 0 8 2] mn&&fcHB 1 0 1/pSDHSAE 1 

2 (A J 1 2 5 7 6) tt, xasmRtt£4fenj»PBOyr 

KWKSnT^* (FERM P-118'04) • 
[0 0 8 3] «ttft6M^7=^>TpWft», IMS? 
**XV"f h-;H61/l 01MT1 0 0t:2#T& 
SftffVi, JB*HPLCtJ:o-a6aUfci:C5*«* 
IC<J;£ t bfam7)l75. ><D±f&m\t 1 5 - 2 0 m g / 
L/O. DTSofc. »MH6 1 -2 7 5 2 2 

*»ac*rtsaK±/jia5-i omg/L/o. d# 

ft* 2 f&&_t±[p]* <fe©Ti&*o 
[00 84] 
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[&BN6] 

PUB110 (J. Bacteriol. 13 4 , 31 
8 (1 9 7 8)) ^BSBCD^^-pBRS 2 7 (G 
ene £,287 (1980)) tSEcoR I {Bffi 

^J-pBU4 3 7 Uiilfc. PBU4 3 7 1 
WU *»«TI47>lf^U>Btt. ttSBTtt**^ 
3/>IH***Wft (0 9) . i0 
[0 0 8 5] tt*B0a-75 5—K»fi?amyE0 

0. 4 k bOMfcSftLT* D, *Mfl- 1 a c t 
am a s e SttWr»»T*y77S F pTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6)) Ttt, HOB 
«*«0. 4kb H 1 nd I I IEKfrtbT^^nSo 

[0 0 8 6] 01 0B, a-7$y-vo#mz&mr 

(A 1 a 3 3) ttiB©73yBeWRlXDNAe*l«R 30 

KA0)I«[MtB««firP©N5|E«flE)ia«fc. 7S/K5J 
*©IBftffl>rjfttN*«l«T*^3a:^«»J:'5ft7S/K 
ttjE07 5 y BE*I«> f>n5DN AE50 ft i IC 

-^mumimm&&*&mL?z£zz, Ha P i iesa 

CDfi&, A 1 a 3 0ftn-KT5E#iftGCT#>£GC 

[0 0 8 7] f^T, 01 10>J;5£<&J&DNAftAp 
plied Biosyst emsttfiCDNA^ 

^pASECl^iSLfc. pASEClil Ctlft 
Not'lfSmalTWU tt&CDB«J»e?(D 3 ' 

bT££, 5 ' *S(W*N o t I c o h e s i v 

[0 0 8 8] HSAftB^XSFOftB 
$f 0 2 Olr^f £3fc2#0«jSDNAft«5«Ufc. 
£ © 2 o £>£/£D N A £$&KM 4 l/Jfc±£dc t h 
ita^^r/S^BC^ ft^tf^XS F pHS AE 2 

(017#Rg) Rtfr/5*^FpUCl 9i*6, 75 
*5 HpUC3 3HSAE6BBU& (02 0) <, 

[0 0 8 9] ^5X5HpUC3 3HSAEOiSI 



[0 0 9 0] BP'S, pHSAE2ftFok I tBaraH 
IT«KU m^tUWih (^JEKthJhi»7JV^3> 
Bft*©**#ft£tri. 8kbBffr) ftUST*, - 
pUCl 9SBamHI tHindl I I T«»fb 
T*5<. £nS£02 0*t:Stfe2*^DNAi: 
*T4U«— KTaBU B»fl!>^9X5FpUC3 3 
HSAEftBBl/fc. 

[0 0 9 1] 3T*fc:/5X5l*pUC3 3HSAE£ 
MHBBB amH I TjaSLfcSlC^ VJ »Ma«U. * 
V>TNo t IT?»31T*!lilCJ:oT#6n&l. 8 k 
bORfrt ^SHpASEClSNotl, Sm 

aITjflaLTfffc7. 5kb©KM-fcftT4U*f-'tf 

Ftffc h Jkt»7;^^ >»8^7X5 H P AMY 3 3 H 
SAE2T&* (02 1) o 

[0 0 9 2] ftgBfc*Sfc HMB7JU:/5 ><P#» 
a**ft6BMtX*L#6ttMl A 5 1 Otft 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) %±.m<DZfy7s$ FpAMY3 3HSAE2T^ 

0/pAMY3 3HSAE2^fc. 
[0 0 9 3] £0«k5fcLTflfc»«EBlfcl A 5 1 0 
/p AMY 3 3HSAE2 £3 > hD-;V£bX:/5;* 
5FpBU4 3 7 1 SWT 5*JMB*M* 1 A 5 10/p 
BU4 3 7 1 £<omJj&b*)7h>. BSX+X, Na 
CU *-K-f>t4tr»»T3 7t'C»i«l/ft. l 
4, 1 6. 1 8«HBT*B*t*>^U>yU' «*± 

»* i m i -r^> i 5 p >icx# 

y h UTitb hM»7)V7$ >K#ftfflV>T HyMA 

y^Dy^-f >y*fra:ofca:c:5, 01 stc^-r^s 
\z, thih*7^5>««*«^»»afe*ixWfci:t 

**«B**lfc. fcfc* HB^fcfc^TS t a n d a r d 
s te, SI GMA^E ssentlalglobl in 
free HUMAN A 1 b urn 1 nftffiV>fc. B 
ro t hOttBfctt. B*01, 
2, 4, SOttBfcttl A5 1 O/pAMY.3 3HSA 
E2^ 3 t 6©ttBlCttl A5 1 0/pBU4 3 7 1 

[0094] *RK»*lA5 10/pAMY3 3HS 
A E 2 (AJ 1 2 5 7 8) t 1 A 5 1 0/p BU 4 3 7 
1 (AJ l 2 4 9 2) It X£8ffiBtt£*X£Pf*0r 

fc»KSftT^*.-*G>*K#*ttt, iasio/pa 

MY33HSAE2tfFERM P-1 1 8 0 6T, 1 
A510/pBU4 3 7 lWERM P- 112 0 6 

[0 0 9 5] 

[%Bfl 7 ] h h Jkffl7;vy 5 >itfe?GD*B 

aTO^S (2) ] 

*BB"C<JD*>5 l-3<D«a:/5X5 FftB2 2<J!>«fc'5tC 
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FpSDHASE 1 2<D t r p A*— S *-;*-£<&tr 
0. 3kb BamHI-Hinc I I»r)t$:pHSG 
2 9 9 0BamH I -H I n c I 1 1M HciHSU p 
KT9 1 &m&? &Klp SDH A S E 1 2 CO t r p 
^Dt-?-*ttl8 Obp EcoRI-ClalK 
kMfcfll7/U^>3tfiT*^tn- 8kb C 
UI-BamH I»rfrt£pKT9 1 <DE c o R I - 

lHSAE4$ito 

[0 0 9 6] ^(CilCO^y^X^ F pKT 9 1HSA 10 

e 4 i < «^ 6*i*ttft;ve y ^ AttSffl v>t* 
mmuB i o i#&#me&u iseftttHB 1 o 1 

/pKT9 1HSAE4^ft, ZOWkZOfoViS tm 

[0097] mmMstmmzm^mmv. mmizh 

-9 0mg/L/O. DT*0, ^SSfcl 5 CD±j£fi£$ 

[0 0 9 8] HB 1 0 l/pKT9 1HSAE4 (A J 20 
1 2 5 7 7) 14, Xie»*BK«^«iX^W3SBflc^|£S 



!&B8¥4-2 113 7 5 

22 

nr^£ (ferm p- i i 8 o 5) . 

[0 0 9 9] 

SkhJliifll7;^5>tfea4li:**«5Btt, cDNA 
^fflVilt hlli»7/i':/3>**£*fc^;&tf*« 

fx 5 ±Tffi TEgfc t> ft * . 
[0100] 

0B*l£) E*l»* : 1 
E^OOfiS : 1 7 8 1 
SMOM : 

E*J0SS ^fifcDNA 

.UttftSTE^ :cleavage-si te 
^FfiE&B : 2 1 . . 2 6 

EH 

[0101] 
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10 20 
5' AA GCTTGGGATG GAC GCT CAC AAA 
Asp Ala. His Lys 

60 60 70 

CAC CTG CGT GAG CAA AAC TO AAA 
Asp Leu Gly Gin Gla Ass Phe Lys 



30 40 
TCC GAA GTT GCG CAC CGT TTT AAA 
Ser Glu ?al Ala His Arg Phe Lys 

80 90 
GCG CTG GTT CTG ATC GCT TTC GCT 
Ala Leu Val Leu lie Ala Phe Ala 



100 110 120 130 140 

CAG 1AC CTT CAG CAG TGC CCG TTC GAG GAC CAC GTT AAA CTG CTA AAC 
Gin Tyr Leu Gin Glu Cys Pro Phe Glu Asp Bis Val Lys Leu Val ksn 

160 160 170 180 190 

GAA GTA ACC GM TTC GCT AAA ACC TGC CTA GCT GAC GAA TCT GCA GAA 
Glu Val Thr Glu Phe Ala Lys Thr Cys Yal Ala Asp Glu Ser Ala Glu 

200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asn Cys Asp Lys Ser Leo His Thr Leu Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

CTT GCC ACC CTC CCC CAA ACC TAC GCT CAA ATC GCT GAC TGC TGC GCT 

Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu bet Ala Asp Cys Cys Ala 

290 " 300 310 320 330 

AAA CAG GAA COG GAA CGC AAC GAA TGC TO CTT CAG CAC AAA CAC CAC 
Lys Gla Glu Pro Glu Arg Asd Glu Cys Phe Leu Gin Bis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA CTC GAC GTA ATG TGC 
Asa Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Bet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Tbr Ala Phe His Asp Asn Glu Glo Thr Pbe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 10 2] 
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25 26 

490 50O 510 520 

TTC CCT AAA COT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG GOG 
Phe Ala Lys Arg Tyr Lys Ale Ala Phe Thr Glu Cys Cys Gin Ala 
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530. 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTC CTC CCG AAA CTG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

580 590 800 610 620 

GAA GCT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GGT GAACGTGCATTCAAAGCGTGGGCAGTTGCGCGCCTG 
Gin Lys Pbe Gly Glu Arg Ala Phe Lys Ala Trp Ala ?al Ala Arg Leu 

670 680 690 700 710 

TOC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Pbe Pro Lys Ala Glu Phe Ala Glu ?al Ser Lys Leu 7al 



720 


730 740 


750 


760 


ACT GAC CTG 


ACC 


AAA GTT CAC ACC GAA TGC 


TGC CAC GGC 


GACCTTCTA 


Thr Asp Leo 


Thr 


Lys Tal His Thr Glu Cys 


Cys His Gly 


Asp Leu Leu 


770 




780 790 


800 


810 


GAG TGC GCA 


GAC 


GAC CGT GCG GAC CTG GCG 


AAA TAC ATC 


TGC GAA AAC 


Glu Cys Ala 


Asp 


Asp Arg Ala Asp Leu Ala 


Lys Tyr He 


Cys Glu Asn 


820 




830 840 


850 


860 


CAG GAC TCC 


ATC 


TCT TCT AAA CTG AAA GAA 


TGC TGC GAA 


AAA CCG CTG 


Glu Asp Ser 


He 


Ser Ser Lys Leu Lys Glu 


Cys Cys Glu 


Lys Pro Leu 


870 




880 890 


900 




CTG GAA AAA 


TCT 


CAC TGC ATC GCA GAA GTA 


GAA AAC GAC 


GAA ATG CCG 


Leu Glu Lys 


Ser 


Bis Cys lie Ala Glu Val 


Glu Asn Asp 


Glu let Pro 


910 


92( 


) 930 


940 


950 



GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Tal Glu Ser Lys Asp Tal 



[0 10 3] 
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(15) 

21 28 
960 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTC 
Cys Lys Asd Tyr Ala Glu Ala Lys Asp Val Pbe Leu Gly Met Pbe Leu . 

1010 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CCA CAC CCG GAC TAC TCT GTG GTT CTG CTG CTG 
Tyr Glu Tyr Ala Arg Arg Sis Pro Asp Tyr Ser Val Val Leu Leu Leu 

1060 1070 1080 1090 1100 

CGC CTG GCA AAA ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC GCA GCC 

Arg Leu Ala Lys Thr Tyr Glu Thr Thr leu Glu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu 

1160 1170 1180 1190 1200 

GTT GAA GAA CCG CAC AAC CTC ATC AAA CAG AAC TGC GAA CTG TTC AAA 
Val Gin Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Pbe Lys 

1210 1220 1230 1240 

CAG CTG GGT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Pbe Gin Asn Ala Leu Leu Val Arg Tyr Thr 

1250 * 1260 1270 1280 1290 

AAA A AG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Vol Pro Gin . Val Ser Thr Pro Thr Leu Vol Glu Val Ser Are 
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1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 



1350 1360 1370 1330 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg let Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cya Val Leu His Glu Lys Thr Pro Val Sex Asp Arg Val Thr Lys Cys 

[0 104] 
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(16) ftH¥4-2 1 1 37 5 

29 30 

1450 1460 1470 1480 

TCC ACC GAA TCT CTC CTT AAC CGC CCT CCC TGC TTC TCC CCT CTA GAG 
Cys Tbr Glu Ser Leu Val Asn Arg Arg Pro Cya Phe Ser Ala Leu Glu 



14S0 1500 1510 1520 1530 

GT1 CAC CAA ACC TAC GTA CCC AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Glu Thr Tyr Val Pro lys Glu Phe Asn Ala Glu Tbr Phe Thr 

1540 1550 1560 1570 1580 

TTC CAC 'GOG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Pbe His Ala Asp He Cys Thr Leo Ser Glu Lys Glu Arg Gin He Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys Bis Lys Pro Lys Ala Thr 

1640 1650 1660 1670 16 SO 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu GId Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT CAC CAC AAA CAA ACC TGC TTC CCT CAA CAA GCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 „ 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Lea Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 



1780 
ATCC 5' 

[O 10 5] EJU##: 2 
K3*JCDg3 : 17 8 1 



30 



4$fR£St*f£*? :cleavage-slte 
apfiEffiB : 2 1 . . 2 6 
®m*&$LLtt& : S 

mm 

[0 106] 
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(17) ®M¥4~2 1 1 3 7 5 

31 32 

10 20 30 40 

5' AA GCT7GGCATG GAC GCT CAC AAA TCC GAA CTT GCG CAC CGT TO AAA 
Asp Ala Bis Lys Ser Glu Val Ala His Arg Pbe Lys 

50 60 70 80 90 

GAC CTG CGT GAG GAA AAC TTC AAA GCG CTG CTT CTG ATC GCT TTC GCT 

Asp Leu Gly Glu Glu Asn Pbe Lys Ala Leu Val Leu lie Ala Pbe Ala 

100 110 120 130 140 

CAG TAC CTT CAG CAG TGC CCG TIC GAG (SAC CAC GTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp Bis Tal Lys Leu Val Asn 

150 - 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCT GCA GAA 
Glu Val Thr Glu Pbe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu 

ZOO 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

GTT GCG ACC CTG CGC GAA ACC TAC GGT. GAA ATG GC7 GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu let Ala Asp Cys Cys Ala 

290 . 300 310 320 330 

AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asn Glu Cys Pbe Leu Gin Bis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Pbe- Bis Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu lie Ala Arg Arg Bis Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Pbe 

[0107] 
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(18) 

33 34 

490 500 510 520 

TIC GCT AAA CGT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG GCG 
Pbe Ala lys Arg Tyr Lys Ala Ala Pbe Tor Glu Cys Cys Gin Ala 
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530 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTC CTG CCG AAA CTC GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 



580 590 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCI CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gla Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GGT GAACGTGCATTCAAAGCGTGGGCAGTTGCGCGCCTG 
Gin Lys Phe Gly Glu Art Ala Pbe Lys Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Pbe Pro Lys Ala Gla Phe Ala Glu Tal Ser Lys Leu ?al 

720 730 740 750 760 



ACT GAC CTG 


ACC 


AAA GTT CAT 


ACC GAA TGC 


TGC CAC GGC 


GAC 


CTT CTA 


Thr Asp Leu 


Thr 


Lys Val Els 


Thr Glu Cys 


Cys His Gly 


Asp 


Leu Leu 


770 




780 


790 


800 




810 


GAG TGC GCA 


GAC 


GAC CGT GCG 


GAC CTG GCG 


AAA TAC ATC 


TGC 


GAA AAC 


Glu Cys Ala 


Asp 


Asp Arg Ala 


Asp Leu Ala 


Lys Tyr He 


Cys 


Glu Asn 


820 




830 


840 


850 • 




860 


CAG GAC TCC 


ATC 


TCT TCT AAA 


CTG AAA GAA 


TGC TGC GAA 


AAA 


CCG CTG 


Gin Asp Ser 


lie 


Ser Ser Lys 


Leu Lys Glu 


Cys Cys Glu 


Lys 


Pro Leu 


870 




880 


890 


900 






CTG GAA AAA 


TCT 


CAC TGC ATC 


GCA GAA GTA 


GAA AAC GAC 


GAA 


ATG CCG 


Leu Glu Lys 


Ser 


His Cys lie 


Ala Glu Val 


Glu Aso Asp 


Glu 


let Pro 



910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC CTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val 



[O 1 0 8] 
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(19) 

35 36 
960 970 980 990 1000 

TOC AAA AAC TAC CCA 6AA CCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala 61u Ala Lys Asp Val Phe Leu Gly Met Phe Leu 

1010 1020 1030 1040 1050 

TAC GAA TAC CCT CCT CGA CAC CCG GAC TAC TCI GTG GTT CTC CTG CTG 
Tyr Glu Tyr Ala Arg Arg Bis Pro Asp Tyr Ser ¥al Val Leu Leu Leu 
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1060 


1070 


1050 




1090 


1100 


coc 


CTG GCA AAA 


ACC TAC GAA 


ACT 


ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


Leu Ala Lys 


Thr Tyr Glo 


Thr 


Thr Leu 


Glo 


Lys Cys Cys 


Ua Ala 




1110 


1120 




1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


GCA 


AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTG 


Ala 


Asp Pro Eis 


Glu Cys Tyr 


Ala 


Lys Val 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 




1180 




1190 


1200 


Gn 


GAA GAA COG 


CAG AAC CTG 


ATC 


AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


Gin Ash Leo 


lie 


Lys Glo 


Asn 


Cys Glu Leu 


Phe Glu 




1210 


1220 




1230 




1240 




CAG 


CTG GCT GAA 


TAC AAA TTC 


CAG 


AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glu 


Tyr Lys Phe 


Gin 


Asn Ala 


Leu 


Leu Val Arg 


Tyr Thr 



1250 * 1280 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Val Pro Gin Val Ser Thr Pro Thr Lec Val Glu Val Ser Arg 



1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Aan ten Cly Lys Val Gly Ser Lys Cys Cya Lys His Pro Glo Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Jlet Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT CTA ACT AAA TGC 
Cys Val Leu Eis Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 



[0 10 9] 
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(20) 

37 38 
H50 1460 1470 1480 

TCC ACC GAA TCT CTG GTT AAC CGC CGT CCC TCC TTC TCC GCI CTA CA6 
Cys Thr Clu Ser leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

CTT GAG GAA ACC TAC CTA CCC AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asa Ala Glu Thr Pbe Thr 

1540 1550 ' 1560 1570 1580 

TTC CAC CCG GAC ATC TCC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Eis Ala Asp He Cys Thr Leu Ser Glu Lys Clu Arg Gin He lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTC GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
lys Glu Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG CTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys GU Gin Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA T6C TCC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Clu Glu Gly 

1730 „ 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leo 

1780 
ATCC 3' 
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39 

*. 
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[015] 1 A5 1 0/p AMY3 3HSA4££ttl 
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BU4 3 7 lOiSSl 4, 16. 1 8&IPiBB<Bi8S±?S 
1 u 1 S 1 5 EI?--f U>*>7y>\zXtfy h 

T&£. Standards!! SI GMA£>E s s e 
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T0t&£. 
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4#Si 3 P4 - 2 113 7 5 

*. *»tt7ny£lAfcS7ny£8#*©<R«* 
3O0«mtt7Dy£<D«Jffc RtfpHSAE2# 
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[018] 018 Alit MMI7^7S 
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y*l*&3fcjRTHT»*. 01 8Bttfc hJfiLflS7JV 
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[0 2 2] ffl^Lfct h*«l7*7S>**»BT*W 
T575*5 FPKT9 lHSAE4<0*»#JB*»-r 
0T&£<, 



I' AACCTTCCGA. TCOACCCTCA, CAAATCCCAA CTTOCGCACC CTTTTAAAGA eCTCCOTCAC 

C A AA ACTTC A AACCCCTCCT TCTGATCCCT TTCCCTCACT .CCTTCACC* 

OAGGACCACC TTAAACTCCT AAACCAACTA ACCB A*TTC« * CT AAAACCTC CCTACCTCAC 

CA ATCTC£ AG AAAACTGCGA CAAATCCCTC CACACCCT6T TCOOTGACAA 

CTTCCGACCC TCCCCCAAAC CTACOCTCAA ATCCCTO ACT ' GCTCC CCt AA ACACCAACCC 

CAACOCAACfl AATCCTTCCT TCaCCACAAA GACOACAACC CGAACCTOCC "GCCTGGTT 

CCTCCCCAAC TCCACGTAAT CTOCAMWA TTCCACCACA ACCAACAAAC CTTCCTCAAA 

AAATACCTGT ACCAAATCCC ACCCCOTCAC CCGTACTTCT ACQCACCGCA *CTCCTGTTC 

TTCOCTAAAC OTTACAAACC AGCTTTCACT OAATOCTGCC AGCCOCCTGA CaAACCGCCA 

TOCCTCCTGC CCAAACTCCA CCAACTOCCT. CACGAAGCTA AGCCCTCTT-C TCCAAAACAC 

CCTCTOA* AT CCCCTTCTCT CCACAAATTC CCTOAACGTG CATTCAAAGC OTGCCCA«-TT 

OCGCGCCTGT CCCACCCCTT CCCGA AAGCA CAATteCCAG AACTGTCTAA ACTGGTTACT 

CACCTOACCA AA6TTC AC AC CCAATOCTGC CACGGCCACC TTCTACACTC CCCACACOAC 

CGTGCGCACC TCCCGAAATA CATCTCCCAA AACCAOOACT CCATCTCTTC TAAACTGAAA 

OA^TGCTQCG AAAAAOC6CT OCTGCAAAAA TCTCA-CTGCA TCCCACAAGT AOAAAACGAC 

CAAATGCCGC CCGATC*TGCC CTCTCTCCCC CCTCACT.TCG TTCAATCAA* *«"«"T£f 

AA AAACTACC CACAACCAAA AflACGTAtTC CTACOTaTCT TCCTGTACCA *TACOCTCGT 

COACACCCCO ACTACTCTCT CCTTCTCCTO CTOCCCCTOO CAAAAACCTA «=J**"ACC 

CTOO A AA A AT CCTCCCCACC OOCTCaCCCA CACCAATGCT ACOCAAAAGT ""OACGAA 

TTCAAACCGC TCGTTCAACA ACCCCA0>AC CTCATCAAAC AGAACTCCQA 

CAGCTGCCTG AATAtAAATT CCAOAACGCT CTIXTCOTTC CCTACaCCAA **«"ACCC 

CAGCTGTCTA CTCCCACCCT G6TGOAAGTA TCCCCTAACe TCCCTAAACT "OCTCTAAA 

TCCTCCAAAC ^CCCOCAACC OAAACCTATG CCCTGCCCCG-AACACTACCT OTCCGTCCTG 

CTCAACCAGC TCTOCCTTCT OCACCAAAAA ACCCCC*TTT CTCACCOTOT **"AAATGC 

TGCACCCAAT CTCTOOTTAA CCCCCCTCCO TOCTTCTCCG CTCTAOAOGT "ACGAAACC 

TACCTACCCA AACAATTCAA COCACAAACC TTCACTTTCC *"CGCACAT "GCACCCTO 

TCCOAAAAAC AACCCCACAT CAAAAAACAG ACCGCTCTGG "CAACTCCT 

CCGAAAGCAA CCAAAGAACA ACTCAAAGCO OTOATOCACC ACTTCCCAOC ".CtTAGAA 

AAATGCTGGA AACCTGACCA caaapaaacc tgcttcgctc aagaagg**a aaaactggta 

CCTGCGTCTC ACOCTCCACT CCCCCTOTAA TGATACC ATC C I 
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(22) 



im2] 



2 113 7 



1 

AipAl iH i i Ly (Si rCluVi IA I aKI lAriPhaLy lAspleuG I yGl u 

aagcttggcatggacgctcac |aaat cccaagttgcccaccgttttaaagac"ctgggtcac 

TTCG A ACC CTA CCTGCC A G*TGTTtFa|gC CTTC A AC C CC TG G C A AA ATTT C TC G AC C C A CT C 

Foki = « = a a « « a ta 



[03] 



[05] 



TOO 200 300 400 500 



SD 



Mel Ajp Alt His 



rtndm ^ 

Kpnl 
Sdl ■" 
PsrtI 

Xbal 
Sphl 



5' CGATTAGTAAOGAQGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Clt ( cohniva 



Fok | eohaatvs 



4 6 

2 5 " 

3 _ ' 



123 



45 



678 



pHSA 



(A) (B) 
M123MM12-3M 



II 1] 



94K — 
'67K — 
43K — 

30K — 

20K — ' 



— 67K 



No) J 



Sad Snl Ecoft I 



5 C G G C (G PC "CO C G C A C C T[ C C cfc CC [a AT T C 

CCCCGC|CCCCfrCGAGGG(cCCTTAA|GAGCT 
Hcpll cohitlv* ' £j| I eohasivs 
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IW4) 



7p f 9 I 
Hindi 

ACCCT/CCTCCCincmACCmCAACCCCTCCCmATnCTCCMCCmCCT^^ 

MCnCArfACCCCTCmCTCmtmrCGCTCACTACCmAGW 
TCCtCACCAAGACTACCGAAACCGACTCAKCAAGTa^ 

etACmAAAtTOTAMCCMCTWCCGW^ 

rrCACCATTTCmCAnCCmA^ttATTTTCCACCCATCUCrCCnAC P« 1 1 



Pllt 

ACGTCTTTTGACGCTCTmGCWCGmCWACAAGCtA^ 

rrf , rrrr j?^" T *fGGT G^ ^ 

CCUCCCCCmCCATCCCACTnACCCACTCACWCCCGATTTCTCCmCCmGC^ 

• T^CACAAA6ACCACAACCCCAACtT<raCCCai^C6TCCCCAAC S*ll 

iCtUGGAACTECTGmCTOTOT^ 



CnCCTGCCCAMmCACCAACTCCCTMCCAAOCTAACCCmncrGCAAM 
CTKCGACGACKCmGACaGtmACGUCTCmCCAnCCCCAG^ 

CACCGTCTCAMTCfKTTnCTCCAGAAAnCCCltAACCTO 

ACmACWCAACACA^CmAAWUmGWCGTAJlCTnCGCACCCCTC 

CTCCGtACmCCCCtCTCTCCUGCGmCCCCUttCA^ 

MCCCCttUUGGGTCGGCAACGGCmCCTmAAGCGTCTTUCAGATTTC 

aCTAAACTCCnACreACCTWtCAiAmCWACCGAATGnGCCAOGCCGACCn Xblt 
ACCAATUCTCCACTIXmCAACTGTGGCTTACGACGaCaGCTGCA^TC 



nAGA^CGOCACCACCin^GACCTCCCGUATAaTCTGCGAAAACCAGCACTCCAT 
TCACGCGTCTCCTCGCACCCCTtCACCCCTTTATCTAGACCCrTTTtOTCCTC 



TCCAC^AiTXTtCACCCCAnCCAIWCAACCAACAAACCTTCCTCAAAAAATAC 

CCATTACACCTCCCCTAAGC7CCTCTCCC I Kill WAAGCACTTTTTTATGGACATGCT 

CTCTA[WUKCCACCCCCTCMCCCTAmnACGaCCMMCTCCTITrCT7K 
nACCCTCCCaAJ^KaTGAAWTCCGTCCCmCACCACAACAAG^ 

CTAAACtnTACAAACCACCnTCACrCAATCCTCCCACCtGCtTGAC 

ATGmCCTCGAUCT(»CnAC&tCUrrCCGCCGACTGTTTCCCC S»bt 



CTCTTCTAAACTt^MCAATGCTCCG AAAAA CCGCTGCTGGAAAAATCTC 
nCACTTTCTTA{£ACGrrTTTTCGCCACGACCTT^ 

GTAGAAAACCACGAMTGCCttCCCATCTCCCCTCTCTKCCCtTW • 
■ GCTGCjnACGGCC GC CTAGACtt CAGAGACCCCCCACTCUGCAACnA 

GTGTGaAAAACTACt^GAAGCAAAACMUnAnttTACCTATGmCTGTACGAATACCCTCG Sa 1 1 
TmATGCncmGnnCltawmTCCATACAAGCAWTGXnATKW 



t8ii g4gSBS§«gZ*SIiXEIif:;iXglI2gIggliIKi§4t«*ggI*i?««SI*SSc*ecTTTT 
"""*^IggI?gSif8ii?SIS4c e H«8«?^I?n«?E««?ISIIE^gS^»»cTTTcc 

clraHS^KSISin ISSSHSSIH ItM gI A Iggg?I AA 8gIgggIM ACTTceeT . . 

""»»"^*|gggIgIggIgg A 4gIggI A W« A g* A *Sgg AA tig4T 6 CTTTCT 
*«"* C ^i*4gIgi«ggggIg«gg*gg?gIIggg A ggI![Ig?I4?TTTTTACC 

*.**»Te«T HW » iS?$g g»e«»cj.^ E T gg TTg 8gIiMS »»ec iTTTTTT ^ 

"*"" e Igg; A ?iIgggIgI8*gggIgg A gI?«ggIKt«?""cT« ..-.I 
— S 4c 
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[06] 



[08] 




©T 113 ©too) 1216 



Fokl 




FokJ 



Barrel 
Fok I 



amtBMommuiimoaaac 
TMiounnnjMWTTTUEnuuiiiiurrn 



LirsMt fragMnt 
, LBkb 



BarrMI 
CI ■ I 



Lire* Irasaent 
. 2.6 kb 



Observed : Hel-Aip-Ali-BI i-Lya-Str-Glu-Ye I- 
Prsdlcled i Ufit-Aip-Ali-Hls-Lyi-Str-Cto-Vil- 



11 * Ctal SD JbtAapAUHaLysSer 

•«Btt M «t«M..OOTtil^TTA(JTAA<K)«GTnAMAT0QAC^OTa7iu5 
tagc^AATCAnCCTCCAAATnTACCTGCGAGTOTTTApi 




44tt> 



AIi-Bli-Arf-Phe-Lyi-Aip-leo-Cly 
Al»*Hli-Arf-Phe-Lyi-A»p-Uu-Gly 



[010] 



B 25 » * a{ 

LtuViiL.uAliGlyPMAIiAI.AUScrAI iCluThrAlaAtnLyiS.rA.il 

TTCCTTCTGG CACp A CCGC CGC CTC CGaCTC CTCAAACCC CCaaCAAatcr a at 
to 0 I ^ . 

C 
Un I 



bnHl 



112] 



[09] 




EcoRI_ HlndU 

, Sail 




pTUBHI Olttb HlnfllMriM 



»»U4»1 t 

LI Mb 




bit 



ll 



11 



Ln to! Ui Ul (If M ill. Ala Mi 

1 1 t i*iipi*h>cciib c [a o e c o c a 6 A 0 C T 

MBtitoinl i siCGCCeOjCOCCTCOA 



ant » t 
TCCcloOOAA 



A AOAOCT Jjo^, 



•A8CC1 

u u 
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a* AACCTTCGCA TCCACCCTCA CAAATCCGAA CTTCCGCACC CTTTTAAAOA CCtCCCTCAC 

CAAAACTTCA AACCCCTCCT TCTOATCGCT* TTCGCTCAGT ACCTTCACCA GT6CCCGTTC 

CACCACCACC TTAAACTCCT AAACCAAOtA ACCCAATTCG^CTAAAACCTC cctacc.tcac 

caatctcfiac aaaactocoa caaatccctc cacaccctct tcootcacaa actctccact 

cttcccaccc tcccccaaac ctaccctcaa atcoctcact cctgccctaa acaggaagcg 

CAACCCAACC A ATCCTTCCT TCAGCACAAA CACCaCAACC CCAACCTCCC CCCCCTOGTT 

cgtccccaac tcgacctaat gtgcaccgca ttccaccaca accaacaaac cttcctcaaa 

aaat a cctgt ac caaatcgc accccgtcac ccgtacttct acgcaccoca actcctcttc 

ttcgctaaac cttacaaacc acctttcact caatgctccc agocooctca CAAAGCCCCa 

TGCCTGCTGC COAAACTCOA CCAACTCCC7 CACCAAGGTA AGCCCTCTTC TCCAAAACAG 

CGTCT OAA AT GCOCTTCTCT CCACAAATTC CCTCAACCTG CATTCAAACC OTGOGCAGTT 

CCGCCCCTCT CCCACCOCTT CCCOAAAGCA CAATTCCCAG AAGTCTCTAA ACTGGTTACT 

Q A CCTOAC C A AAOTTCACAC C CAAT GCTCC CACOGCGACC TTCTAGACT6 CCCACACOAC 

CGTGCCGACC TCCCOAAATA CATCTCCCAA AACCACCACT CCATCTCTTC TAAACTCAAA 

GA-AcTOCTGCG AAAAA&CCCT GCTCCAAAAA TCTCA-CTGCA TCCCAGAACT. AOAAAACGAC 

CAAATCCCG5 CGGATtfTOCC 0TCTCTGCCC fiCTCACT.TCC TTGA ATCAAA* AGACGTCTGC 

AA AAA CTAC C CAGAAGCAAA ACACCTAfTC CTACCTATCT TCfTCTACOA ATACG CTCCT 

■ CCACACCCGG ACTACTCTCT CGTTCTCCTO CTCCOCCTCG CAAAAACCTA CCAAACTACC 

CTGGA AAA AT GCTGCGCACC CCC.TCaCCCA CACGAATGCT ACGCAAAAOT CTTCGACGAA 

TTCAAACCGC TGGTTG AAGA AC C CCaGAaC " CTCATCA AAC AGAACTC CCA ACTCTTCGAA 

CACCTCCGTG AATACAAATT CCACAACCCT CTOCTCCtTC OCTACACCAA AAACCTACCO 

CACGTCTCTA CTCCGACCCT CCTCCAAOTA TCCCOTAACC TCCCTAAAOT TGGCTCTAAA 

TCCTGCAAAC .ACCCGGAAGC CAAACCTATC C CCTO CCCC G_A AC ACTACCT GTCCCTCCTO 

CTOAACCACC TCTCCCTTCT CCaCOAAAAA ACCCC&CTTT CTGACCOTGT AA CTAAAT6 C 

TGCACCGAAT CTCTGGTTAA CCGCCCTCCO TCCTTCTCCC CTCTAOAGOT TGACGAAACC 

TACCTACCCA A ACAATTCAA COCAOAAACC TTCaCTTTCC ACCCGGACAT CTCCACCCTC 

TCCG A AAA AG AACCCCACAT CAAAAAACAC ACCGCTCTCO TCGAACTCCT AAAACACAAA 

CCG AA AC C AA ccaaaoaaCa actgaaaccc ctcatccaco acttcocagc TTTC*ttTACAA 

AAATGCTGCA AACCTGACCA CAAACAAACC TCCTTCOCTO AAGAAGGTAA AAAACTCOTA 

OCTGCOTCTC AOGCTCCACT CCGCCTOTAA tGATAGCATC C >' 



[01 9] 



[B2 0] 



pHSAE2 15*6. 

Hindlll 




Fok I : 



Fok I 




IBamHIl 



Fok I 



BornHI 
Fok 1 



taaKai iflii lOA/rnTTAnnizacniTTTA I C I • I 



Lirgest fragment 

• ■ I.Bkb 



L eroe fragment 
. iBkb 



BB01tciCBT*8iaaggotit^TTAC7A>GGACOmAAAATCGA^OTOT*"^t7B 
^cMDtQcatttt1cccMiB?TAATCAnCCTCCAAAnTTACCT6CGA6T0TTTAflfl 




pSDHSAE ia 



Not I 



AOC TTOT A ATOATAOC OOCCQCOOAOTQCTQ ACO CTCAC 

ACATTACTATCCCCGG CC CCTC ACGACT OCOAGTQTTT A 



Hlpdlll oohnlvi 



Bind 1*1-1 lull 




pUCIt 

1714 



Hindlll 
B • a N I 



Foil eohnlvi 




4.1Kb Fa k I 



IFohl 
Ban HI 



Larittt fr»|Mnt 
i LI Kb 




PUC33K5AE 
IBkb 



• •■HI | •THMONA«» 



BanHl 
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II 8] 



fa y $ I 
HUfi 

ACcnAcncrcAinTmACwnTtA^c^TcccAu/TTTncucco 

UmUAAC^lXTrCTCATCCmTCCCTCACTJlCCmiCCACTCCCCm 
TCCCCACCAAttCTAG«^(**AGTCATGCUCTe^^ 

TrCACaTTTCCnUTTCCCTTAACCCArTTTtCACCCATCCACTCCnAC PitX 



. CCTCCTCCCCAAACTCGACCMCTCCCTCACCUGCTAACCCCTCTTCTC CAAAA 

eTACccACGAca^cAcncmcACCucTcmcc^^^ 

UCCCTCTCAMTCCCCTTrrCKCACAAiTTCCCTCAACCTCCATTCAAACC 

ACmACCaAACAtACCTCmAMXCACmUCCTAACTTTtCCACCCCIC 

mCCCACTTCC^CCCTCTCCCACCCCmca^UCCAXMmOCACUCT 

AACCCCCKACAC(UnCCCCMCCCCTTTCncnAACCCTCTTtAtA<lATTO 

trrC7AAACTCCTrAnCACCTCACCAM(TrTCACACCCMTCCTCCCACCCCCAtCTT . Ibtl 
ACtAAmCTCCACTCCmCAACTCTCCCTT.mCCCTt^CTCCAAaTC 



fill 

ACirrtrnTCACCCTCTnACCCACCTCTCWACAiCCCACTCTTrCAOOT 

ccacccS 



fell 

CCATTACACCTCCCCTAACCTCCTtllUl ICnTCfiAACCACTTTTTTATCCACATCa 

acTAau.«TCccACccccTCAccccTAmmcccAfccc6AACTGCTcncna;- 

nAGCCTraCCACTCWCAT^ 

aAAACOTACAAACCACCrTTCiCTCAATCCTCCCACCCCCCTCACAAACCCCUTC 

ATCmCCTtCAAACTWCnACCWCmccccWCTCTTTCCCC Spht 



Xlil 

nACACTCCCCAaCttCCCTCCBaCCT^^ 

TUCH CTnCCTCCCACCCCTCCACCCCmAmAWCCCTTmCTCCTCJUOT 



CTCTTCT AAACTGAAAOAATCCTCCCAAAAA CCOCTCCTCCAAAAATCTCACTCCATCCCAC AA 
TTXACTnCTTACCACCCTTTTT^EACCACCTrrrrACACTCACCTAlKCTC^ 

CTACAAAACCACtUAATCCCMCCQTCTCCCCTtTCTCWCCCTCACn^ • 
CCTC(^[TTAC6CC€CCCTAGACCtiCAGACACCCCCCACTCAACCAACTrACTrn 

CTtlDaAMACTACaAC AA£CAAAAGACCTAmCTA£CTATCTTCCT(iTACGAATACGCTCG Si It 
TTTWTCOCTCTT CCTTTTCTCCATAACCATCCATAtAACCA CATCCTTATCCGAGCAGCT 



63 l?B 



12 * a 



«AOCT«.« Ig#4ltS ^ 4#ng g t g M8 g gJ[5 TJ gXggnEKMSW8t#M#8 OTAe \ Bmt . 

0 e^cceiggiggii^gfggiiigggj;g;gs4gg^4mggggggi; 
A cATTGMf^g§igg{§c e g^igigxggnmggg§gigggigsrx 8 e igggg:»ATc 



CTAC AGOTTG ACG AA ACCTACCTA CCCAAACAATTCaaCCCaCAAACCT 
~~ ATGC ATC 



TCCAACT CCttTOCATC^ATOCCf TTCTT A ACT TGCGTCTTTCCAaCTCAA AG 

TeMnTe SfgES2KS4ISHS4SiS:iI£SE»*mifKia«!«I«TTTTTTe 

c »"* AAC H»?SgSIgIg?Igg^iIg?I»>«*g44«gg^!g4teeTTTeT 

AC " AA "*g«gIg4* A ggggIg4Igg4gg*gIIggg4ggIIIggI*?TTTTT.CC 

AA AA ATC ETC C A A AGCTO A CQAC AAAC A A ACCTC CTTCCC TQAAGAAGQ 

AC CTTTCC ACTCCTCTTTCTTTCC ACC AACC C AC TT *TT C C ATTT TTTC 

IAAAAAAe IggI A ggIgggIgIg?gggI?i4gIgggggIgI A4 Ig4I4gcTi,o ...B! 
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[02 2] 




[¥IHfIE*] 

[gfflB] ¥j£3¥8J12 2B 
[¥«2MIE1] 

[*iie#*«»&] wmm 

[ftilEAg] 
[0BS©flS#&KW] 

[01] #S893#&*<i9:ff-U ^IKfc^SjaLTfc&U 
0T&*. 

»3!l«»r8Sffi$«A-r5&»^BBSt&F o k I m%t® 

[0 3] ffle^^(D®iE»*e?ffi©Ee*^-r0T* 

5. fcfc, £W\t7ayi7 liflV>7c«j>; 

i, 3 ^©"PMW^n «/*©««, RtfpHSA*t#J$ 

[04 A] 04AlithUl»7;^5>Jie ; f-«J^Ofc 
». DN A'ofifctST'&JSLfcDN A:$"'J Jy-C^Dy 



£ 1 £jjVr0T&*. 
[04 B] 04 B»k hJta«7;K/5 >JI£^*l&©fc 
», DNA-&^«T^UfcDNA^-U^V-©^ny 

* 2 S^-THT**. 

[a 4 c] 0 4 c Bt hjfiirtT^^s >»£**!£©& 

»» DNA-&^«T'&jSbfcDNA*iJ^ , 7-©^Dy 

* 3 £jjVr0Ti&*. 

[04 D] 04D«t bMm7)VZfZ>m& ; T-mSk<0lt 
», DNA-&^«T-&J^UfcDNA^iJ^T-©^ny 
i? 4 fcjjVf 0T&*. 

[0 4 E] 0 4 E tt t h*fll7/l'73 >3fi£?- *}£©& 
«>, DNA-&dt«T'&fiEbfcDNA^'J^ , 7-©^ny 
£ 5 &;iVf 0T&*. 

[04 F] 04 F«t hlflLflt7;K?$ >«e?-fll8©& 
DNA-&fi£«-C-&flcLfcDNA^-iJ^-7-©^Dy 
*6£jSf0T&*. 

[04 G] 0 4 Gttk bJkm7)V7S.>&&r?m&<0lt 
D N A^at'&fiitfcDN A* 'J ^7-0^0 »/ 
& 7 &7K-r0T&£. 
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[04 H] 04Htefc hm7)\,7$>&fc?m%i<MZ 
lb. DNA-&Jjt«T-&ja6bfcDNA*U^T-0^ny 
£8S;;^r0T&5. 

^^-ic^r^fe«e>icfPSbfc^DNA^f0T 

8y5X5HpSDHSA4 ®*l£¥B£*'rBT» 
&*5* ^7^5 HpTl 3S (Nc o) Hu *B§S 
t r p^D^-^-^&^co^xa FT**. 
[07] #U7? F«UJt»BXWiW> 
^nyf-f >^HT»5, BBKSI^Sfc (A) USD 

^W^J5^filfc0T*$ o £fc (B) « (A) © 

1/3 ososa«ffi^Tn«omft»ntt. y;n*o 

Bfi*:M 0>*>:/5>fcXl/£ hDh7>X77- 
^T->f >^LfcHT»ft. B+©1, 2, 3, M0Dff&*t 

imitobot**. i. HBioi4i#ia2. h 

B10 1/pSDHSAE12^a*IS3. HB 1 0 
1/pSDHSAEl 2mtm#M. 

[0 8] ttHMtt3&073yttEn«ia*rHT&*. 
Observed ttgBfcflltsnfcEak P r e d i 
c t edttTOb&E«*3Rf. 

[09] >"^h;^^^-pBU4 3 7 1©#J»*5RT 
0T»*. 

[010] C-7S9- KO»»JC4SSIT»D»»»fc 

(A 1 a 3 3) tfiE^S/BEWXtfDNAEM** 
-THTft*. ft** fc»tt, A 1 a 3 3£zi-F-r£E 
MSGCT^SGCCIClMl-rSJlfclCtoTNo t I 

■To 

[011] »^^^-«^^ci6IC^SL^J*DN 
AfcSKTBT**. 
[01 2] ^^^-PASEC 1 
[013] pASEC \lzmtt*1t1b4)KhMl7ft> 

[014] t hJfc*7Jl^5>*tt»T»»T*fc* 

^7X5 FpAMY3 3HSA4^tt^0T*^ o 

[015] lA510/pAMY33HSA4$t«l 
A 5 1 0 /p AMY 3 3HSAE2W1A510/P 
BU4 3 7 lC0ig*l 4, 16, 1 8 l$M I^S ±fit 
1 xi 1 feHgatf5a^<n>^>y5>fcX#y hL 

Standards!! SI GMAC9E s s e n t 
ial globl inf ree HUMAN Alb 
umintfflt*. BrothOttllcIt *§Jft£X# 
yHt. H+©1, 2 f 4, SOttKfcttl AS 1 0 
/ p AM Y 3 3HSA4^fclil A 5 1 0/pAMY3 



3HSAE2*. 3, 6 OttglCte 1 A 5 1 0/ p BU 
4 3 7 1 fc«UFftX#y h Ufc. 
[016] *B9J#&aWttU ^IS(^^UT«^ 
Lfc, t hJlll«7;^5>t3-H'rSDNAE3W** 
T0T**, 

[01 7] B^*<D«BB*flW®EB£3i%TB?fe 

s« ^wia^Dy^ i^e^n-;^8^><?oD®^ 

3"3©«IBtt^ny^©(H«, RypHSAE2^ 

[01 8 a] 01 8Attkhjiini7^5>aenB* 

DNA^at^lfcDNAt'J^-^ 

[0i 8 b] 018 Bttt hikm7)V7$ ym&rm* 

Ofc*, DNA-&jS*-C^*UfcDNA*U^V-©^ 
ny£2*5*TBT**. 

[0 1 8 C] 018 C»t httitTJlrys >ae?«^ 
CDfcft, DNA-&Ji«T'&*LfcDNA*U=f , 7-0^ 

[01 8 D] 018 DtSfc: hJfa?S7;i/^^ >fi£f«i 
<0fc£, DNA-&jS«TftjaELfcDNA*U^-oy 

[01 8 e] 0 1 8 Etat bm7)V7*>&&?mm 

<Bfc«K DNA^aT&fltLfcDNAtU^-^ 
n^sftasTBT**. 

[0 1 8 F] 0 1 8 Fteb h«7JV^^>»e^«^ 
VTztb. DNAftjSiT6«l/fcDNA*'J ^-©^ 
D-;^6^"r0T*So 

[01 8 G] B 1 8 Gttt hlfiL^7;Vy 5 >BG^B* 
0tc#>. DNA^«lT&«UtDNA*Udt-0^ 
ny£7*5STBT**. 

[01 8 H] 01 8HttkHl»7*y5>IfiTi« 
©fcft, DNA^*«TftJ*UfcDNA*U=fV-©^ 
n?£8*jRTBT**. 

[01 9] BBUfct hJh«7A'^5>**BB-CBa 
"fa^XS HpSDHSAEl 2 <DftS3MH&K?B 
T&*o ^7X5 HpTl 3S (Nc o) ft, 

KM t r p:/nqE-*-§^fr£$nc&:/7X5 HTfe 

[0 2 0] pASEC 1 fc«Kr*fc»©fc mm^a 

y^>ae?^«iig0T*So 
[021] thui*7;^s>fttts«T»»-r«fc» 

0^5X5 HpAMYS 3HSAE 2©BBBT*«. 

[02 2] «BLfcthJliill7^3>ft*BBT»S 
n^7^^ F pKT 9 lHSAE4 0*B^)H*3R'r 
0T&*. 

[¥tt*IIE2] 

[*§IE2t&ggi*] Bffi 
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mi] 



1' AACCTTCGCA 
C AAAACTTCA 
CACGACCACG 
0 A ATC TG£AG 
- CTTCCCACCC 
CAACGCaACG 
CCTCCCCAAC 
A A ATACCTCT 
TTCGCTAAAC 
TCCCTCCTCC 
COTCTO AAAT 
CCCCOCCTCT 
CACCTCACCA 
CCTCCGGACC 
C A-ATCCTCCC 
'c'aAATGCCCG 
AAAAACTACC 
CGACACCCCC 
CTCG A AA A AT 
TTCAAACCGC 
CACCTCGCTG 
CACCTCTCTA 
TOCTOCAAAC 
CTCAACCACC 
TCC ACCGAAT 
TACCTACCCA 
TCCGAAAAAC 
CCCAaaGCAA 
AA ATGCTGC A 
OCTGCBTCTC 



TGG A C GCTCA 
A ACC C CTGGT 
TTAAACTCGT 
A A AA CTCCC A 
TGCGCCAAAC 
AATOCTTCCT 
TCCACCtAAT 
ACGAAATCGC 
CTTACAAAGC 
CGAAACTCGA 
OCOCTTCTCT 
CCCACCGCTT 
AACTTCACAC 
TCC CC AAAT A 
A A AAAC-CG CT 
CG G ATC*TG C C 
CACAACCAAA 
ACTACT*CTCT 
CCTGCCCACC 
TCGTTCAAC A 
AATACA A ATT 
CTCCCACCCT 
ACCCCCAACC 
TCTCCCTTCT 
CTCTGGTTAA 
AACAATTCAA 
AA GGCCAO A T 
CCAAACAACA 
AACCTCACCA 
ACCCTCCACT 



C A A ATCCG A A 

TCTGATCCpT" 

AAACCAACTA 

C A AA TCCCTG 

CTACCCTCAA 

TCACC ACAAA 

CTCCACCCCA 

ACGCCCTCAC 

AGCTTTCACT 

CGAaCTGCCT 

CC AO AAAT7C 

CCCCAAACCA 

COAATGCTCC 

CATCTCCGAA 

C C TCC A A A A A 

CTCTCTGCCG 

ACACGTAfTC 

CGTTCTCCTC 

CCC.TGACCCA 

ACCCCACAAC ' 

CCAGAACGCT 

CCTCGAACTA 

CAAACCTATC 

cc'accaaaaa 

CCGCCGTCCC 
CCCAGAAACC 
CA AAA A AC AC 
ACTGAAAOCG 
C A A AC A A A C C 
CCCCCTCTAA 



GTTGCGC A CC 
TTCGCTC ACT 
ACCCAATTCC 
CACACCCTCT 
ATCGCTGACT 
CACCACAACC 
TTCCACGACA 
CCCTACTTCT 
GA ATGCTGC C 
CAC CA ACCTA 
CCTGA ACGTC 
CAATTCCCAC 
CACCGCCACC 
AACCACGACT 
TCTC A'CTGCA 
CCTGA CT.TCG 
CT AGCT A TGT 
CTCCCCCTCC 
CACCAATCCT 
CTCA-TCAAAC 
CTG-CTGGTTC 
TCCCCTAACC 
CCCTGCGCCC. 
ACCCCCOTTT 
TGCTTCTCCG 
TTCACTTTCC 
ACCCCTCTOG 
CTGaTGGACC 
TCCTTCCCTC 
TG A T ACGATC 



GTTTT A A AC A 
ACCTTCACCA 
• CTAAAACCTC 
TCCCTCACAA 
CCTCCCCTAA 
CCAACCTCCC 
A AA G A A A C 
ACCCACCGCA 
AGGCG GCTG A 
ACCCCTCTTC 
CATTC AAACC 
AACTCTC TA A 
TTCTACACTC 
CCATCTCTTC 
TCGCAGAACT. 
TTCAATCAAA 
TCCTCTACGA 
CaAaAaCCTA 
ACC C AAA ACT 
ACAACTGCCA 
CCTACACCAA 
TCCCT AAAGT 
-AACACTACCT 
CTCACCCTCT 
CTCT AGAOOT 
ACGCCCACAT 
TCCAACTOCT 
ACTTCCCA'CC 
A A CAACCf-* A 
C V 



CCTCGCTCAG 
CTCCCCCTTC 
CCTACCTCAC 
ACTCTCCACT 
ACAOQAACCC 
CCCCCTCCTT 
CTTCCTG A AA 
ACTCCTCTTC 
C A AAGCGGCA 
TCC A AAAC AC 
CTGCGCAG-TT 
ACTCCTTACT 
CGCAGACCAC 
TAAACTGA AA 
AGA AAACGAC 
AGACGTCTCC 
ATACCC'TCCT 
CGAAACTACC 
GTTCCACCAA 
ACTCTTC AAA 
AAAGCTACCC 
TGCCTCTAAA 
CTCCCTGGTC 
AACTAAATCC 
TOACGAAACC 
CTGCACCCTC 
AAAACACAAA 
TfTCtTACAA 
A A AACTCGTA 



[02] 



AipAliHi iLf iSt rCUVilAI iHI lAriPbtLy jAjpLeuC lyClu 

aaccttgccatccaccctcac(aa_atccoaacttccccacccttttaaacac'ctccctcag 
ttccaaccctacctcccactcttta|cccttcaacccctcccaaaatttctccacccactc 
roki"ffi"« m a w fi ■ at 



[03] 



[04 A] 



100 



200 



Hindin 
Kpnl 
5aTJ 
PstI 

Xbal 
SpW 
Barrrt 



300 



OX) 



500 



RindB 

ACCTTGGG AT CCACCnCACAAATC CCMCTTCCGCAC CCTTTTAAaC ACCTKOTC ACGAA 
ACCCTAttTCCCACTCmACCmCAACGCCTCGCAAMTT^ 

MCTTtAAACCCCTCGnCTGATCGCT^ 

TCCCCACCAACAaACCCAA^CCrVaCATCCWCTCiraACCCaAACnCCT(^CAAT 

CC AICTT AAA CTGCTAAA CGAAGTAACCGMTTCGwTAAAAC CTGCGTAGCTGACGaATCTGCA 

nCACCATnCCTTtAnCGCTTAACCCATTTTCCACCCATCCACTCCTTAC PstI 



I4B] 




pHSA 



PHI 

CAAAA C7CCCACAAATCC CTC CAC ACCCTrTTCCCTCACAAACTCTCCACTCTTCC CACCCTCCCC . 
ACCTCTTTTCACCCTtrrnAMCACCTmaJtCMKWCTtma^ 

GaaACCTACCGT{UaATGGCTGACTCCTGCCCTAMCAG 
CCGACGCGCTTTGGATCCCACTTrACCGACtWCGACCCGAm 

TCACCA CA AAGACC AC AACCCGAACCTGCC CCGC CTGGTTCGTCCCGAAG S* 1 1 
ACCAACGAACTCGTCTnCTOTCnCCGCTTCGACW 



-612— 



(31) 
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I4C] 



I4D] 



TCCACCTAATCrCCACCCCAnCCACCACAACCMCAAACCTTCCTCAMAAATAC 

CC ATTA C ACCTGG CCT AAGCTG CTGTTGCTTCTTTGGAACCA l 1 1 1 i 1 1 ATCCACATGC7 

CTCTACG A AATCCCACGCCCTCACCCCT ACTTCTACC CAC CCCaACTCCTCTTCTTCG 

. nAKCTCCCCCAXTCCCCATCMCATCCGTGG(XTI^ACCACA^UMACCCATTTCCA 

CTAAACGTTACAAAGCACCTtTCACTGAATGCTGCCAGGCGGCTGACAMGCCCCATC 

ATGTTTCGTCGA.VACTGACTTACGACGCTCCGCCCACTCTTTCCCC S pb t 



7a ft A 
Spht 

CaCCTCCCGAWCTCGACCAAnaCTGACGAAGCTAAGGCGTCnCTGCAAAA 
CTACCWCCACCCCTnGACCTGCnCACCCACTGCTTCCATTCCCCAGAAGACGTTTTGTCCCAC 

CACCGTaCAAATCCCCTKTCTCCrtCAAATTCGGTGAACnCCAnCAAAGC 

ACmACCCCAACACACCTCTTTAAGCCACTTGCACCTAACmCCCACCCCTC 

ctgggcagttgcgcgcctctcccaccccttcccgaaagcagaattcgcagaagt 

aacccgcggacacgctcgccaacggctttcctatmccctcttcacacattrg 

naAAACTGCTTAaWCCTCAaAAACnCACACttAATGCTGCCACGGCGACCTT Xbal 

accaatgactgcactggtttcaagtctggcttacgacggtgcccctggaagatc 



HE] 



tbtl 

CTAGACTGCCCAGACTACCGTGtGGACCTGGCCAAATACATCTGCCAAMCCACGACTCC\T 

TCACCCCTCTGCTCGCACGCnCCACCCCTTTATCTAGACGCTTTTOTCCTCAGGTAGAGAAGAT 



amCTAAACTCAAAGWTGCTCXCAAAAACCCCTGCTGCAAAAATCTCACTCCATCCCACAA 
nCACTTTCTTACCACCCTTXTTGtCGiCGACCTT^ 

GT.MUA^CGACIIAAATCCCCGCGGATCTCCCGTCTCTGGCGGtTCACTrCGTIGAATCAAAAGAC 

cnccTnAcreaGCCTAWCCGCAGAGACCccccACTGuccAAcnAcnnncacACcn 

CTGTC C AAAAACTACC CAGAA C CAAAACA CCT ATTCCTA C CTATCTTCCTCTA CCA AT ACC CT€G Sill 
TTOATCGCTCnCGTmCTGCATAAGCATCCATACAACCACATCCrTATGCGACCAGCT 



I4F] 



14G] 



TCAACCCA 



= cI88I88IS$$8E$88ISI8&8II§Ig&tES?tti«ESS888III8I8*888 TC 
»e.TTaATt«88IS8t§Sg*«8I8I88IM«S88S8ISEK88IISI888SI«.Tc " 



[S4H] 



eT * i *88II8«£8«MSMSgI*8£8*«8MSISi«S88«8W«£SI.«T««« 
TC " TT "c c *88E88f8*I8I88«S88I8I8i8ni«8^S888*8?IcTTTTTtc 
e ***""t8*S£SEISI88I88e»SI88IMM8*8«t888M«£*T«TTTCT 
MMlkM f§ff8I8»^8S88I8»I88(&8t8:K88$UIII£!»8TTTrT.c. 
"*"»«I8gW$«M»HmMS*M8Si:8SII88SI8*tS«88.T7TTTT« ' 
T ** A "* e I88I*8c c I888I8I8*88SI88*§I88888I8I^I8i»8cT*c ...„, 
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[05] 



[0 6] 



SD 



Met Asp AU Hu 



5* CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



CI* I cohosive 



Fok 1 cohtsive 



[07] 



M 



(A) 
1 2 3 



(B) 
M 1 2 3 



M 



9AK — 
67K — 
43K — 

30K — 

20K — ' 



— — — 67 K 




pTIISWco) Ittb 




Fokl 



Ba/rH I 
Fok I 



fcm^ucaasmmaaoctauc Bantu 

TWTWTICCrDCAMTTTTTttnEEWCnTl I C I 8 I 



tflkb 



Lirgnt fr*gemt 

• j 1.8 k b 


L§ roe 

1 







+1 Cla 1 SO Jte to Ab Ha Uo_So_ 

0 «BttMC B tiB4aagggtitjCGUTAGTAAGCAGCTnAAAUGfiAt(irf£ICii.tcc 
jtc*iflt8catttttcccatr53TAATCATTCCTCCAAATTTTACClCCMGT6TTTAag 




vSOHSM 

4.4b 



BbkHI 



[08] 



[09] 



Observed : yet-Aip-AU-Hli-lyi-Ser-Clo-yal- 
PreiicUd : Uet-A«p-AU-H I »-l?i-Sar-C I o-Va 1- 



AIa-Hls-Arg-Pbe-lj**Asp-Leo-Clr 
Ali-KLi-An-Pbt-Ly«-Aip-Lto-Clr 




pftU4J7f 

7.7 kb 



[01 0] 



23 2 30 H 33 j 

LtuVi iLeuAl iGlyPro Al lAI &A I iSe rAI >G I uTh rA t ■AsnLriSe rAtn 
TTCCTTCTCGCACCACCGCCCCCTCCCACTCCTCAAACCCCCAACAAATCCAAT 
tteO I 
C 



MX I 
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II 1] 



112] 



S»cl Sul EcoR t 



CttRl» Kindt H 



cccc |c'ccc ccgc agct| ccc|ccc |aatt c 

c|cccttaa|cacct 



CCCCCC|CCCCfrCCAGCG|c 
H*pl) cohesive 



S»l I cohesive 



pTUSni Q HII4III ffH 

EMa il! ^ H-l ^ Until I 

Mf 

Hwl! 



Utgt It* 
I 



•■U* IT | 



ccccaxoKTQQusacecfUiuca 




Ira VH Km ai» fir P« *>*| Alt At* 
Ufoi t« t e*c«se»cCGO 



• . All Ma 1 

C |SGCC 0C8CA0CTCCC|a00AATTCl «fl»ccg» 




113] 



114] 



Not 



AGCT T GT AATGATAGC 6GCCGC6G ACT GCTGACGCTC AC 

ACATTAC TATCGCCQO COCCTCACCACTGCGAGTCT 17 A 



H led Ml <ehnlv» 



Mi ad I J I 1 1 a H I 




Hindi I I 
|i«HI 



Fokl cohttlvi 




CStti Fckf 



Fokl 
HI 



Latanl traBBMt 



HI Dtf M I t I 




pUCIIHSA 

4.514 



H3 



Jj pAtCCI PUCMH8A 
1,1 » 4.1 tt 



Lit* if tfmH 

tlfcfe 




» nmi ii 

It itlMtlQI »<«qo» tsOCC OCOAOTOCTBACOCTCAC«* ■ I 1 1 1 i 1 1 M 
C 0 C TC ACGAC T OCGAOTOTTT A ■ 



HSA 

too ill Kis Ln fcr Clu «■! 




□ HSA 
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II 5] 



1 1 8 A] 



250 12 5 64 32 16 8 4 2 1 0 broth broth * 5 

} \ \ \ ( ( ( 

Standards ©••■••• 

14 hr «• • • • • 

16 hr • • •• • • •• 



18hr 



12 3 4 5 6 1 2 3 4 5 6 
1 jj! 1ul«5 



7a y 9 I 
HindD 

ACCnCCCATCGACCCTCAC^TCCC\yUrTTCC(XACCCTmAAACACCTCCCTCACCAA 

WmCAAACCCaCCTTCTCATCCmKCCTCACTACCTTCACCAnCCCOT 
TCCCaCCAAGAaACCGAAAGCGAinttTGGAAr^^ 

CCACCnAAACTKTAAACCAACTA^CCCAAnCCnAAAACCTTXGTAGCTUCCMTCTCU 

nCAaAmCCnCAnCCCTTAACCCATTTTCCACCCATCCACTCCnAC P$ 1 1 



[01 6] 



AAGCTTCGCA 
OAAAACTTCA 
CACCACCACC 
CAATCTCCAC 
CTTCCCACCC 
GAACCCAACC 
CCTCCCGAAC 
AAATACCTCT 
TTCCCTAAAC 
TCCCTCCTCC 
CGTCTGAAAT 
CCCCCCCTGT 
CACCTGACCA 
CCTCCCCACC 
GA-frTGCTGCG 
GAAATCCCGG 
A A A A ACT AC G 
CCACACCCCG 
CTCCAAAAAT 
TTCAAACCGC 
CAGCTGGGTG 
CAGOTGTCTA 
TGCTCCAAAC 
CTGAACCACC 
TGCACCOAAT 
TACCTACCCA 
TCCCAAAAAC 
CCCAAACCAA 
AAATCCTCCA 
CCTGCCTCTC 



TCCACCCTCA 
AACCCCTCCT 
TT A A A CTGCT 
AAAACTCCCA 
TGCGCCAAAC 
A ATCCTTC CT 
TCCACGTAAT 
ACCAAATCGC 
GTTACAAACC 
CCAAACTCGA 
CCCCT7CTCT 
CCCACCGCTT 
AACTTCACAC 
TCCCC AAAT A 
A A A A A C-CG C T 
CCCATCTCCC 
C AG A AGCA A A 
A CTA GTCTGT 
CCTCCCCACC 
TGCTTCAAC a 
AATAGAAATT 
CTCCCACCCT 
ACCCCCAACC 
TGTCCCTTCT 
CTCT CCTTA A 
AACA ATTCAA 
AACCCCAGAT 
CCAAACAACA 
AACCTCACCA 
ACCCTGCACT 



CAAATCCCAA 
TCT«ATCOCT* 
AAACCAACTA 
CAAATCCCTC 
CTACCCTCAA 
TC AGC A C AA A 
CTCCACCMA 
ACCCCCTCAC 
ACCTTTCACT 
CCAACTGCCT 
CCACAAATTC 
CCCCAAAGCA 
CCAATGCTCC 
CATCTCCCAA 
GCTCCAAAAA 
GTCTCTGCCC 
AC A COT ATTC 
CCTTCTCCTC 
CCCTGACCCA 
ACCCCACAAC 
CCAGAACCCT 
CCTGGaaCTA 
GAAACGTATC 
CC A CCA A AAA 
CCGCCGTCCO 
CCCACAAACC 
CAA AAAACAC 
ACTCAAAGCG 
CAAApAAACC 
GGGCCTGTAA 



GTTCCCCACC 
TTCCCTCACT 
ACCCAATTCG 
CACACCCTCT 
ATGCCTG ACT 
CACCACAACC 
TTCCACGACA 
CCCTACTTCT 
CAATCCTGCC 
GACGAACGTA 
GCTGAACCTC 
CAATTCGCAC 
CACCGCGACC 
AACCAGGACT 
TCTCACTCCA 
CCTOACT.TCC 
CTACCTATGT 
C7GCGCCTGG 
CACCAA1GCT 
CTCA-TCAAAC 
C-TGGTCQTTC 
TCCCGTAACC 
CCGTOCC COG. 
AC CCCC-C TTT 
TCCTTCTCCC 
TTCACTTTCC 
ACCCCTCTCC 
CTCATCCACC 
TGCTTCCCTC 
tGATACCATC 



GTTTTAAACA 
ACCTTCACCA 
CTAAAACCTC 
TCGGTGAC AA 
GCTCCGCTAA 
CGAACCTGCC 
AC6 A AC AA A C 
ACGCACCGGA 
ACCCaGCTCA 

acccgtctt* 
c attc a a ag c 
a actgt ct a a 
ttctacactc 
ccatctcttc 

TCGCAGAAGT 
TTGAATCAAA 
TCCTCTACCA 
CAAAAACCTA 
ACCCAAAACf 
ACAACTCCCA 
CCTACACCAA 
TGGCTAAAC T 
_AACACTACCT 
CTGACCCTGT 
CTCTAGAGGT 
ACCCCCACAT 
TCGAACTCCT 
ACTTCGCAGC 
AACAACCT-AA 

c r 



CCTCCCTCAC 
GTDCCCGTTC 
CCT AOCTGAC 
ACT GTCCAC T 
ACAGGAACCC 
GCGCCTGGTT 
CTTCCTC A AA 
ACT CCTG TTC 
CAAAGCCGCA 
TC C AAAACAC 
GTGCCCAG'TT 
A CTGGTT ACT 
CCCACACCAC 
TAAACTGAAA 
AC A AA A CC AC 
AGACGTGTCC 
ATACCC'TCCT 
CCAAACTACC 
CTTCCACCAA 
ACTCTTCCAA 
AAACCTACCG 
TCCCTCTAAA 
CTCCGTGGTG 
A ACT AA ATGC 
TCACCAAACC 
CTCCACCCTG 
A A A AC AC AAA 
TTTCTjTACA* 
AAAACTGGTA 



II 7] 



II 8B] 



100 



200 



Hjr>dIB 
Kpnl 

Sail 

Ps« 

Xbal 
SphI 
BamW 



300 



400 



500 



/0 7 7 2 

nil 

WMACTWXACAMTCCCTCCACACCCTGnCGC^ 
ACGTCnnEACftTXTTTAGGCACGTGTO 

CAAACCTACCCTGAWTGCCTCAacaCCCaAAACACCMCCrcWCCCAACCAATCCTTCa 
CCWCCCCCmaATCCCACmACCWCTCACaCCCCATnCTCCmCCOTK 

TCACUCAAACACCACAAr^CUCCTCCCCCGCCTC(mCGTCCCGA.4G U I r 
ACCAACCAACTCCTCmaWTCnCCCCnCCACCCCCCCCACCAACCACCCCnCACCT 



2_ 

123 



45 

pHSAE 2 
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II 8 C] 



II 8D] 



an 

TCCACCTAATCTCCJXCCCATTaACCACA^CGMCAAACCTTCCTCAAAAAATAC 

CCAnACACCTWCCTAACCTCCTCTTCCncnTCCUCCACTTTTTTATCCACATCCT - 

CTCTACCAAATCCaCCCCCTCACCCCTACmTACCCACCCCAACTKTCTTCnCC 

nAGCCTKCCCACTCCCCATCMCATCCCTCCCCTTCACCACAACAACCGATTTCCA 

aMACCnACAAJWUCCmCACTCAATtJCTCCCACGt^aCACAAAOCCCATC 

AT I 1 1 l a i a -VAACTCACTTACCACGCTCCCCCC^CTGrrTCCtC Soht 



^^\cTKTCCCCMACTCGACCAACTCCCTCACCAACCTAACCCC 1 1 1 K 1 G CAAAA 
CTACKACCACCCCmCACnCmaCCCACTCmCCAmCCCACAACACGTTTO 

CACCCTCTDAXATCCCCTTCTCTCC/XCAAATTCCCTCAACCTCCATTCAAACC 

ACnTACCCCAACACACCTOTrAACCamCC^CCTAACrrrCCCACCCCTC 

CUCCCAGTTCCCCCCCTGTCttACCOTCCCCAAAC^mcaC^ 

AAUXG CCCACACCCTCCCCMCCCCTnCCTCnAACCCTCTTCAC AC ATTTG 

CTaAAACTGmAaCACCTWaWACTrCACACCCAATCCTCCCACCCCWOT Xtil 
ACCAATWCTCCACTWTnUACTCKCCTTACCACCCTCCCCaGCAACATC 



II 8E] 



7o,* 5 
Xbil 

CTAGAGTCCGCAGACCACCGTWTOACtTGGCGAAATACATCT 

TCACCaTCTCaGCCACCCaCCACCCCTTTATCTACA lU 1 1 1 1 CCTCCTGACGTA0ACAAGAT 



CTmCTAMCTGAAACAATaTCC(^AAAACCGCTCCTCCAAAAATCTaCTGCATCGCAGAA 

TTCACnTCTTACGACCCTnTTG G CGACC ACCTTTn AGAGTCACGT AGCGTCTTCATCTTTT 

CTAGAAAACCACE^AATGCCGGCGGATCTCCCCTCTnGWCCCTGACTTCCTTGAATCAAAAGAC 

GCTCCnTACGGCCCCCTAGACGGCAGAGACCGCCGACTGAAGCAACnA GI U Ill GCACACCTT 

(TrCTGCAAAAAmCGUCiWCCAAAACACCTmcaACCTTATGTrCCTCTACCMTACCCTCC Si II 
TTTGATGCGTCTTC li I i HHIi CATAaGGATCCaTACAACCACATGCTTATCCGAGCACCT 



II 8F] 



CrCCAAAA.TgCTCCCCACCCCCTg.CCC^ 
TrCAAACCOCTCCTTOAACAACCCCAC^ 
CACCTCCCTO AA TAC AA A TTC C AC A ACC CTCTCC 



II 8G] 



cATcggg*ggIE.IgI^gIgEg^gsgIigIgg^^eI^ISgggI*^£gIg?gI** ACTTCCCT 

ce»c A eecISSZSSZSmEf8EI8XS£8!!SIEEf!tf«»*«fSSSSSEi;XSISf£E« T<>TA 
ACATTo A T«fXEE:ES«EEE*fZSZSIE!Xm8SEEEEXES«IgS:XSXSESS:aiiTc 



[018H] 



?U - 4 4S?XXg?Sf^tEcX*EgZ?EES**?g^XIE^*EgE?g^*ggXxcTCAA*c 

Te * e " Te KH8gg*g*ISIK*S«KISS?«M«*«?SS*S«CTTTTTTC 
CAAAAAACAgAg^gCTgT^gTg^ $$8aCCATTT TCTGTTTGGCTTTCCTTCCTTTCT 

*«""*«g»SISM«8KI!4I?W88*HIS8£«SIIIS?I«TtTTT«G 
*"* ATBe IS8t«8S38*88*8«?8*«8£I!gI5g!8I»MM88*TTTTTtc 
T ""** e Jf8IM8I888I8I«888I88»8I88888I8I4HS««6T»c »..«t 
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II 9] 



120] 



pHS*H2 <.s*> 

Htndtl 



pTISSftco) 12to 




Fokl 



|BamHI| 
Fokl 




Not I 

AGCTTGT AaTQaTAGC gcccgcocaqtgctoacoctcac 

ACATTACTATCGCCGG • COCC T CACOACTCCOAOTO T T TA 
H Infill cchttUi 

Fokl coh«*iTt 



HUtf I I | ft a «K I 



Folcl 



BacrH I 
Fok I 



c»TTAcrMGCMCTnAAMTOSiicxicc | BamH / 
TMTanixiaAAmniAicc&oGrnA I c I a I 



Largest fragment 
• Ukb 



Large fnsnent 
■ 18 kb 



Cur 



so 



ttrt^) Ata Hia Us Scr 



a«Sttcacg1aaa8fiogotet|^TTAGTAAGGAGGTTTAAAATO<jACG^fA^«nicc 
ttcadfltflcatttttcccetagotAATCATTCCTCCAAATTTTACCTGCGACTGTTTAff 




pSDHSAE J 2 

UK) 



SaaH) 



12 1] 





<3kb Fokl 



I Fokt 
| 3 mi HI 



■ Lft kb 




pl/C33H£AE 

t Stt 

••■HI | Cft«ONABg 




pasici pUC33HSAE 




a Not 1 31 ... 33 

»«l UU All «t ft* lUi All Al« Ut 4J»^ 
I I I i I it i 1 1 |i»>n k |gC C C O CO APT PC T GACGCTCAC* 

iCCf t««lQ9«« 0 cTTotcOCTC ACGA CTCCQAQTOT TTAggc t Ic 



MS* 



At* Hit m *•» Slu 



□ M 5 A 
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[02 2] 




(SDlDt.Cl. 5 




CI 2R 


1:19) 


(C 1 2 N 


1/21 


CI 2R 


1:125) 


(C12P 


21/02 


CI 2R 


1:19) 


(C12P 


21/02 


C 1 2R 


1:125) 


(C12P 


21/02 


CI 2R 


1:08) 



issuer /? f*g®s#^ f i &m&*mri 
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